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Abstract i 
Abstract 
A review of the innovation and diffusion literature indicates a considerable amount of 
research, where attention is given to a range of features which may support integration 
technologies adoption. However, some literature suggests that the findings derived from 
the study of large enterprises cannot be generalised and applied in SMEs due to the distinct 
characteristics of SMEs. Although the adoption of integration technologies is recognised 
as being different between large and small companies, the literature on its adoption by 
SMEs remains limited. Nevertheless, in existing work, there is a lack of studies 
emphasising the reasons why SMEs and large companies take the decision to adopt 
integration technologies, focusing specifically on the different factors. 
This thesis therefore identifies the significant differences in the way that SMEs and large 
companies approach integration technologies, based on the existing literature, theoretical 
diffusion theories, and resource-based theory. In doing so, the parameters that can be used 
to explain the adoption of integration technologies in SMEs and large firms are identified, 
as nature of organisations, company size, integration needs, adoption factors for SMEs 
and large organisations, and time. Additionally, adoption factors are found and classified 
into three categories: adoptionjactors explicit to SMEs, adoptionjactors explicit to large 
organisations, and common factors. Based on this, a conceptual model is introduced to 
explain the different factors that influence adoption between SMEs and large 
organisations. 
The empirical contexts of the research are one project on integration technologies adoption, 
and four case studies on a large firm and three SMEs, which are analysed using an 
interpretive and qualitative research approach. The evidence suggests that the empirical 
data complement the identified dimensions nature of organisations, integration needs, 
company size and time. The empirical data also confirm that the current integration 
technologies adoption factors reported in the literature can be classified into common 
factors, factors explicit to SMEs, and factors explicit to large firms, to support a more 
comprehensive view of this area. An additional factor perceivedfuture prospect has been 
considered as an influence on adoption in large organisations. The findings of this research 
can be useful to guide analysts and researchers in determining critical aspects of the 
complex issues involved for integration technologies adoption, and lead to suggestions for 
further valid research. 
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Chapter 1: Introduction 
Chapterl: Introduction 
Summary 
I 
The research presented in this thesis is concerned with the adoption of integration 
technologies in Small and Medium-Sized Enterprises (SMEs) and large organisations. 
More specifically, the aim of the research is to analyse comparatively the adoption of 
integration technologies between SMEs and large organisations. To set the scene for the 
subsequent analysis, this chapter begins with an introductory discussion of the relevant 
background areas, followed by an overview of the theoretical background framing the 
current research. The aim and objectives of the research are presented next. The chapter 
ends by outlining the thesis structure to assist the reader in positioning each subsequent 
chapter within the overall research framework. 
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Chapter I .- Introduction 
1.1 Introduction 
Integration problems are not a new issue, and have existed since Information Systems (IS) 
moved from traditional centralised architectures to distributed architectures (Linthicum, 
1999). These problems affect all types of organisations, including SMEs. The 
incompatible disparate systems are complex and difficult to manage, and have caused 
several problems to organisations. For instance, each individual application needs to store 
and handle its own data, since applications do not share data or services, resulting in an 
increased redundancy of data and system functionality. Since each application was based 
on a different platform or operating system, organisations need more experts to support 
and maintain all these applications. This has resulted in high operational costs. Hence, 
enterprises are seeking new ways to integrate their applications, and to improve their 
performance and efficiency by such integration. Linthicum (1999) suggests that 
organisations are able to integrate their applications and data sources to have a distinct 
competitive advantage, such as the strategic utilisation of company data and technology 
for greater efficiency and profit. 
Prior studies on integration technologies in small businesses have primarily focused on the 
use of Electronic Data Interchange (EDI), and there are only a few studies that have 
focused on the areas of Enterprise Application Integration (EA1) and Web Services 
adoption in SMEs. While most prior studies on EAI and Web Services adoption have 
focused on large corporations, this research recognises the importance of the emerging 
integration technologies, and realises the difficulties involved in their effective adoption 
by SMEs. As reported by Thong (1999) and Iacovou et al. (1995), SMEs have distinct 
characteristics which made them differ from large counterparts, and this can affect the 
ways they adopt integration technologies. Therefore, there is a need to examine whether 
the adoption factors used to explain the adoption of EAI and Web Services in large 
organisations can be used to efficiently explain such technologies' adoption in SMEs. For 
this reason, in this study, the researcher will be examining the adoption of the emerging 
integration technologies like Web Services and EAI, and will take into consideration the 
differences between SMEs and large companies, which the researcher believes have so far 
not been studied in-depth (Wu, 2003; Xu, 2003). The primary objective of this study is 
thus to identify the state of the application of the emerging integration technologies, and 
the factors that influence the adoption of these technologies between SMEs and large 
organisations. 
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Chapter 1: Introduction 
The study begins with the observation that the emerging integration technologies have not 
been widely adopted by SMEs. This research intends to offer an in-depth study of the 
adoption of integration technologies by examining the factors that affect organisations' 
adoption decisions by analysing comparatively the differences between SMEs and large 
organisations. Studying the adoption of integration technologies by organisations is an 
important area as in recent years, there has been an increased call for researchers to focus 
their attention on the precise nature of the relationship between information technologies 
and the work practices, organisational structures, and purposeful human activities that they 
are intended to serve (Harper and Wood, 2005). 
Thus, the main purpose of this thesis is to analyse the adoption of integration technologies 
between SMEs and large organisations. This chapter serves as an introduction to the 
research that has led to this thesis. In the first section, the motivation for the research is 
presented. Specifically, the adoption of integration technologies by SMEs, and their 
increasing need for awareness, were the starting point for examining the adoption 
practices. The limitations of the current research will be explained next. In section 1.4, the 
research aim and objectives will be defined, whereas sections 1.5 and 1.6 will provide an 
introduction to the methodology and contributions of this research. Finally, section 1.7 
will provide an overview of the thesis, summarising the context of each chapter. 
1.2 Motivation for Researching Adoption of 
Integration Technologies by SMEs and Large 
Organisations 
In recent years, businesses have had to operate in a diverse environment. They interact 
with a wide variety of clients, both inside and outside the enterprise, and rely on disparate 
systems and processes to power their business activities. In this kind of environment, 
businesses face an integration challenge. Themistocleous (2002) claimed that, in the 
majority of cases, the Information Technology (IT) infrastructures are incompatible. This 
has caused intra and inter-organisational incompatibility and created an inherent barrier 
for information sharing. Organisations that consist of incompatible and heterogeneous 
applications can improve their performance and efficiency by integrating them. Before the 
emergence of EAI technology, many organisations connected their IS on a point-to-point 
basis. As the number of systems grew, such interconnections became more complex and 
difficult to manage, as changes to any single application required changes to all those 
applications that shared information. 
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EAI can be used to overcome this problem by developing a central integration 
infrastructure where each application is connected (Kaye, 2003). When an application 
requires changes, the rest of the system is rarely affected, as it is not interconnected with 
that application. Only applications that require changes and their connection to the central 
integration infrastructure are altered (Themistocleous, 2002). In doing so, EAI allows 
organisations to anticipate and react to customers requirements, collaborate with suppliers 
and partners, identify and exploit new opportunities quickly and effectively, reduce 
maintenance efforts, as well as increasing flexibility and competitive advantages (Daniel, 
2003; Linthicum, 1999; Poon and Swatman, 1999). Since many large organisations have 
adopted integration technologies to solve their technical difficulties caused by the 
incompatibility of their systems, the competitive pressure might be set to increase in SMEs. 
For these reasons, SMEs are under increasing pressure to employ emerging integration 
technologies to support their IS integration and help in maintaining their competitive 
positions, or simply to survive (Thong, 2001). This clearly indicates that SMEs have 
motivations towards the adoption of integration technologies to support their IS internally, 
as well as externally. 
Although the advantages of adopting and implementing integration technologies are 
reported to be substantial, most SMEs ignore the idea, according to the normative 
literature. This will be demonstrated in the next sections. 
1.3 Evidence of Low Adoption of EAI and Web 
Services in SMEs Compared to Large 
0 Organisations 
Despite the benefits that IS integration and practices can offer to SMEs, little attention has 
been paid towards the adoption of integration software among such enterprises (Hughes et 
al., 2003; Tagliavini et al., 2002). There are many explanations for this, such as the 
resources available, the need for integration, and the low levels of integration in SMEs' 
existing systems. Other reasons include: (1) lack of in-house IT development skills, (2) 
few affordable turnkey solutions, (3) lack of external pressure to encourage or assist SMEs 
with integration, (4) concern over the economic costs, and (5) lack of technical knowledge 
( Cragg and King, 1993a; Daniel, 2003; lacovou et al., 1995; Poon and Swatman, 1999). 
While large businesses might suffer from many of the same constraints, the effect on small 
businesses is more significant. The skills, time and staff necessary for planning are not 
major issues in large businesses, yet these same issues represent most of the difficulties in 
small businesses (Thong, 1999). 
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A review of the literature on the adoption of integration technologies indicates that many 
studies have focused on different aspects of adoption of EDI, EAI and Web Services. For 
example, Banerjee and Golhar (1994) examined the positive and negative impacts of 
various factors on the EDI selection decision alone, to assess the impact of EDI on an 
organisation's employees. Hart and Saunders (1998) studied the role of power and trust in 
EDI adoption and use. The study also evaluated the differences between proactive and 
reactive firms, in terms of the extent of adaptation, external connectivity with trading 
partners, and the integration of EDI information. More recently, Thermstocleous (2002) 
studied the adoption of EAI in multinational organisations, with several adoption factors 
being identified, such as the benefits, barriers, costs, internal and external pressures, IT 
sophistication, IT infrastructure, and support. Wu and Sawy (2003) studied Web Services 
as a special case of IT industry innovation. They first reviewed two key issues at the 
innovation level of analysis: the type of innovation and innovation characteristics. Then 
they developed a 3-layer nested-stage model as a road map for studying Web Service 
innovation. Zhang and Huang (2004) proposed a Web Service adoption model by applying 
diffusion theory and security-related research to technology adoption. Chen (2003) 
developed a framework for analysing the driving forces for the adoption of Web Services, 
based on a literature review, a technical information analysis, and field and Web-based 
case studies. 
Most of these studies related to the adoption of EAI and Web Services are mainly focused 
on large businesses. Since small businesses possess certain unique characteristics, when 
compared to large businesses, the general applicability of the studies on integration 
technologies' adoption in large organisations to small businesses may be questionable 
(DeLone, 1988; Ein-Dor and Segev, 1978; Iacovou et al., 1995; Kuan and Chau, 2001; 
Raymond, 1985). Thus, a better understanding of the ways in which SMEs and large 
organisations adopt emerging integration technologies like EAI and Web Services is 
necessary, because it is unclear at the moment whether SMEs and large organisations take 
adoption decisions focusing on the different factors. If they do, in what ways are they 
different? In doing so, this research can help researchers and organisations to clarify the 
confusion on whether the applicability of the studies on integration technologies in large 
organisations can be applied to small businesses. 
Sffice SMEs are recognised to be different from large organisations, it is thus important to 
understand their distinct characteristics that distinguish them from large organisations. 
Therefore, in the next section, SMEs' characteristics are discussed, and the definitions for 
SMEs are presented. 
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1.4 Characteristics of SMEs 
There is confusion around the globe regarding the definition and classification of SMEs. 
Small to medium-sized enterprises in some countries are classified into micro, small, or 
medium enterprises (European Commission, 2003). The three parameters generally 
ap lied by most countries, singly or in combination, are: (1) capital investment in plant K-P 
and machinery, (2) the number of employees, and (3) the volume of production or turnover 
of business. The definition may vary among countries or institutions, based on the 
differences in economic levels or the wealth of the countries (i. e. there is no single, 
uniformly acceptable definition of a small company) (Storey, 1994). The definitions of 
SMEs in different regions are defined and summarised in Table 1.1. 
Table 1.1 Summary of SME Definitions 
Micro Small Medium 
United States Headcount = up to (Holmes and Headcount = up to 20 Headcount =up to 100 500 
Gibson, 2001) 
Headcount = up to 20 in Headcount = up to 100 in wholesale 
Mining and Capitalisation = up to 30 million Yen 
manufacturing and other 
Japan (JSBRI, industries Headcount up to 50 in retail 
2002) Capitalisation up to 10 million Yen 
Headcount = up to 5 in 
Commerce and Service Headcount = up to 300 in industry 
industries Capitalization= up to 100 million Yen 
Headcount = up to 10 Fleadcount = 11 to 50 Headcount = 51 to 
Turnover = up to 2 Turnover = up to 10 250 
million euros million euros Turnover = up to 50 European Union 
million euros (Commission, Balance Sheet Total up Balance Sheet Total = 2003) 
to 2 million euros up to 10 million euros Balance Sheet Total 
= up to 43 million 
euros 
Developing and 
Transition Fleadcount = 11 to 150 
Countries Sales = up to US$ 5 million 
(Gibson, 2001) 
SMEs account for over 90% of operating businesses in many countries, and are vital for 
the global economy, as they: (1) generate new jobs, (2) generate local economic activity, (3) 
create local wealth, (4) create new ideas, (5) introduce new products and services, (6) 
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diversify the private sector, and (7) stabilise the private sector (Bannock and Daly, 1994; 
Bridge et al., 1998; Brouthers et al., 1998; Bums, 200 1; Deakins and Freel, 2003). Thus, it 
is important that the integration of IS will be embraced by the smaller companies, as well 
as the need for more rigorous and relevant research into this important sector of the 
economy (Bannock and Daly, 1994; Thong, 200 1). 
With the rise of e-commerce-based technology and the decrease in the cost of IS, SMEs 
have the potential to take advantage of the same technology that large business have access 
to (Daniel, 2003). However, due to the inherent differences between small and large 
businesses, research findings based on large businesses cannot be generalised to small 
ones (Pollard and Hayne, 1998; Poon and Swatman, 1999; Wang et aL, 2003). According 
to Ein-Dor and Segev (1978), an organisation's size is directly associated with its 
Management Information Systems (MIS) success, and proposed research findings 
regarding the large business MIS environment cannot be generalised to small 
organisations. DeLone (1981) also reported that firms of different sizes manage their 
computer operations differently. lacovou et al. (1995) claimed that smaller organisations 
have been shown to have different technological adoption patterns than larger ones. In 
accordance with these considerations, to investigate the adoption of integration 
technologies in SMEs and large organisations, it is initially vital to identify those SME 
characteristics which make them distinct from other types of organisations. Therefore, to 
better understand the characteristics of SMEs, they will be discussed respectively in 
relation to their Management, Structure, Marketing, Finance, Human Resources (HR), 
Research and Development (R&D), and IT. 
o Management 
According to Bums (2001) and Klandt (1993), many SMEs are family-owned 
businesses with a management style generally: (1) more flexible in time, work and 
money, (2) higher in employee motivation, (3) faster in decision-making processes, and 
(4) suffering more from conflict. Some other analysts also claimed that the 
supervision and management styles in smaller companies are more immediate, direct 
and easier, i. e. less costly than larger companies (Brown et al., 1990; Curran et al., 
1986). As a result, working rules can be varied, with opportunities arising for 
employees to participate in several kinds of work (Bridge et al., 1998; Bums, 2001; 
Storey, 1994). The culture of a small enterprise is tied in with the needs, desires and 
abilities of its owner (Bridge et al., 1998). According to Deakins and Freel (2003) and 
Wang et al. (2003), owner-managers in SMEs have a strong need for independence. 
For example, the owners of SMEs often like controlling their own destiny and doing 
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things differently. Bums (2001) reported that the owners of SMEs are highly 
self-motivated, and often see money as a sign of achievement for the successful 
entrepreneur. This shows that the owners of SMEs usually have more power than the 
employees, and are reluctant to share their powers (Bridge et al., 1998; Goss, 1991; 
Storey, 1994). Thus, decision-making in SMEs leans more towards a centralised 
approach (i. e. in the form of sole proprietorship), which is less formal and more 
personalised (Carter and Evan, 2000). Centralisation produces quick decisions and full 
control of the management, and can be an advantage when reacting to market 
opportunities in a changing world, i. e. reacting quickly to change (Carter and Evan, 
2000). However, Bridge et al. (1998) claimed that centralised decision making in 
SMEs can sometimes be irrational, with the information available to decision makers in 
SMEs often inaccurate, incomplete, and time-bound, more so than in other 
organisations. This is due to their heavy reliance on information gathered from 
personal contacts and the lack of resources in SMEs, such as the management skills of 
their owners that are sometimes unlikely to encourage rational evaluations. 
o Structure 
Bridge et al. (1998) and Storey (1994) reported that SMEs tend to have a flexible and 
simple organisational structure. Pollard and Hayne (1998) also suggested that small 
organisations are likely to have fewer problems, in terms of organisational politics, 
since there are only a few stakeholders involved. Hence, the structure of SMEs is 
simpler than in larger organisations. Moreover, when there is less of a business load, 
employees can undertake all sorts of different work (i. e. labour-intensive). When there 
is an urgent need, as requested by the owners, then employees in small businesses are 
usually more willing to make accommodations for the request and work longer hours if 
necessary (Deakins and Freel, 2003; Storey, 1994), thus resulting in a more flexible 
structure for SMEs. However, problem solving is usually regarded by organisations as 
a higher requirement than that of efficiency (Bridge et al., 1998). 
Marketing 
Unlike large organisations where they have a formal and systematic marketing strategy, 
SMEs tend to target markets through self-selection, the recommendations of customers, 
and their owner-manager's marketing competency (Carter and Evan, 2000). They seem 
to give marketing a low priority compared to the other functions of their businesses. 
According to Storey (1994), some problems have risen for SMEs when they come to 
marketing. Firstly, most small businesses are dependent on a small number of 
customers and they tend to trade only in a limited geographical area. Secondly, since 
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SMEs have limited financial sources and human resources, they cannot afford to spend 
a high percentage of their income on marketing. Fuller (1994) claimed that since SMEs 
are lacking in planning efforts, their marketing is usually not planned properly. 
Finance 
Small companies find it difficult to obtain certain financial' sources and face 
difficulties in raising particular types of finance, such as long-term loans, due to the 
fact that smaller companies have little equity in the form of share capital, which results 
in their being rated in the high risk category (Deakins and Freel, 2003; Rothwell and 
Zegveld, 1982; Storey, 1994). For this reason, SMEs usually find it difficult to obtain 
lower interest rates on their loans, as lending to small companies is perceived as 
high-risk by the banks (Deakins and Freel, 2003; Storey, 1994). As a result, SMEs tend 
to obtain loans from the private sector as an alternative (Deakins and Freel, 2003). For 
example, raising finance like informal venture capital from business angeIS2. 
Human Resources (111R) 
SMEs are usually lacking in technological knowledge when compared to larger 
companies due to their considerable informal employment strategies and certain 
recruitment difficulties (Atkinson and Storey, 1993; Marlow, 2000). According to 
Scott et al. (1989) and Storey (1994), semi-skilled and unskilled manual workers 
constitute 44% of all employment in SMEs. This is due to the turnover of staff and the 
average employment wages in SMEs generally being below larger companies, as well 
as the issue for smaller companies which do not offer similar remuneration packages or 
promotional hierarchies like those available in larger companies (Bolton, 197 1; 
Marlow, 2000). However, working in a small group and an inforinal employment style 
can result in fewer communication problems, as owners and employees can easily 
communicate, thus providing a better environment for the employee than is possible in 
most large companies (Bolton, 1971; Curran et al., 1986; Storey, 1994). 
In relation to training, although formal workforce training is more likely to take place 
in small to medium-sized companies than in micro-sized companies, informal training 
is nevertheless still employed by most SMEs (CSBRC, 1992). According to Cambridge 
1 The internal financial sources for SME include savings, re-mortgages, or maybe money raised 
from family and family friends. As for the external sources, these include banks, equity from 
venture capitalists and informal investors, and short-term trade credit, leasing, hire-purchase and 
factoring. 
2 Business angels are private, high net-worth individuals who make direct investments in 
unquoted companies in which they have no family connection. 
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Small Business Research, small to medium-sized companies are much more likely to 
use some form of external training than micro-sized companies. According to Storey 
(1994), the emphasis in SMEs is to sell the products, rather than to train. Townroe and 
Mallalieu (1993) also reported that entrepreneurs had no real desire for tTaining. The 
employers in small companies are reluctant to invest, as well as to participate in 
training, as they think that they do not require more training to do their jobs better 
(Creedy and Whitfield, 1988; Storey, 1994). 
Research and Development (R&D) 
Rothwell and Zegveld (1982) suggested that many SMEs do not engage in formal R&D 
(probably less than 5% of enterprises employing under 200 people actually perform 
formal R&D). Carter and Evan (2000) also reported that due to the lack of financial 
resources and expertise in IT, SMEs usually do not develop IS on their own. Instead, 
they rely more on standardised and off-the-shelf software packages and normally seek 
external support for their IT problems, such as friends, vendors or consultants. For 
these reasons, the emphasis of SME R&D work is in upgrading, not innovating (i. e. 
modification of the existing products instead of innovation). Although studies suggest 
that SMEs are much less likely to conduct R&D than large companies, due to the 
resource constraints, they do so more efficiently, and introduce new products to the 
marketplace faster than the bigger companies (Bums, 2001). This is due to SMEs' 
fundamentally behavioural. advantages, the internal organisation activities, and their 
responsiveness to the changing environment, e. g. flexibility and speed (Deakins and 
Freel, 2003). SMEs are likely to provide something marginally different to the 
competition, and often go for the low cost options for their innovations, such as their 
products or services, thus finding a market niche. For example, direct selling via the 
Internet offers similar advantages to other organisations through the virtual 
organisation (Bums, 2001). 
IT 
IT is becoming more affordable, powerful and accessible, due to the fact that 
computers have become widely available as usability and ease of use have increased 
and their price has dropped. These all enable small businesses to take advantage of the 
strategic possibilities that IT offers, as IT used to be perceived as an expensive 
investment for most SMEs (Pollard and Hayne, 1998). As a result, the adoption rate of 
IT in SMEs has increased (Carter and Evan, 2000; Levy et aL, 2003). Smith (1999) 
described that most SMEs use IT as a tool to support specific organisational tasks like 
accounting, networking and some administrative works, but some SMEs are still using 
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very basic forms of technologies, such as phones, answering machines and faxes. 
Nowadays, with the rise of IT, it is not only being viewed by SMEs as a tool to support 
their internal organisational tasks, but also as a communication tool to transfer 
information across organisational boundaries (Poon and Jevons, 1999). Therefore, 
much attention to Inter-organisational Information Systems (10S) has increased in 
SMEs to reach new levels of efficiency and effectiveness in satisfying their external 
customers (Hughes et al., 2003). 
From the discussion above and the review of the literature, it has been found that the 
characteristics of SMEs have both strengths and weaknesses. These strengths and 
weaknesses might be the important determinant factors which influence SMEs' decisions 
on whether they adopt integration technologies. Therefore, to understand better these 
strengths and weaknesses, they are summarised in Table 1.2 in terms of their Management, 
Structure, Marketing, Finance, HR, R&D and IT. 
Small organisations have long been found to be different from large organisations in the IS 
context, as they are not a simple scaled-down model of large organisations (Raymond, 
1985). In general, small businesses face greater risks in IS implementation and the use of 
IT than larger businesses because of inadequate resources, limited knowledge, a lack of 
'know-how' about IS, and several other constraints, as mentioned above (Cragg and King, 
1993b; Cragg and Zinatelli, 1995; lacovou et al., 1995). Therefore, SMEs are likely to be 
less prepared and less able to change. Managers in SMEs have also been characterised as 
having reservations about the adoption and use of information systems (Chang and Powell, 
1998; Thong, 2001). 
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Table 1.2 Summary of Strengths and Weaknesses of SME Characteristics 
Dimension Strengths Weaknesses 
0 Close relationship between employees 0 Owners in SMEs have strong need for 
and owners independence 
0 Strong motivation for success 0 Owner main person in control 
a More flexibility in time, work and 0 Money sign of achievement to 
money. successful entrepreneur 
Management 0 Close relationship between customer 0 Decision-making can sometimes be 
and supplier irrational 
0 Decision-making process faster, 0 Lack of systematic management style 
centralised, less formal, and more like large organisations 
personalised 
0 Owners highly self-motivated 
0 React to change quickly 
0 Flexible Too simple and flexible, in another 
0 Simple way means lack of organised structure Structure 0 Non-differentiated 
0 Not as bureaucratic as larger 
organi ations 
0 Less investment in marketing means 0 SMEs cannot afford to spend high 
more investment in something else percentage of income on marketing 
0 Limited abilities to employ marketing Marketing specialists 
0 Lack of planning efforts 
0 Over-reliance on owner-manager's 
marketing competency 
* Financial sources usually from family 0 Lack of financial resources, as SMEs 
capital, therefore avoiding paying find it difficult to obtain financial 
interest sources 
Finance 0 Difficult to obtain lower interest rates 
on loans 
0 Sometimes obtain loans from private 
sector, so might end up paying too 
much interest 
Informal employment style, thus 0 Physical working conditions can 
resulting in easier communication sometimes be inferior 
" Close relationship between employees 0 Turnover of staff and average HR and owners, resulting in better employment wages generally lower 
working environment than large companies' 
0 Informal training normally engaged 
0 Lack of skilled employees 
" Often go for cost-saving options for 0 Do not engage in formal R&D 
innovations 0 Usually rely more on standardised and 
" Often find ways of networking with off-the-shelf software packages 
customers and suppliers so as to cut 0 Usually seek external support for IT R&D costs and lead times problems due to lack of know-how 
" Innovation activities are relatively and technological knowledge 
routineised and scale economies 
" SMEs flexible and willing to try new 
approaches 
" Most SMEs use IT as tools to support 0 Some SMEs still using very basic 
specific organisational tasks forms of technologies such as 
" Use IT to enhance competitiveness phone, answering machine and fax IT 0 IT infrastructure and ability not as 
advanced as large organisations' 
0 Due to SMEs' lack of financial 
resources, cannot afford expensive IT 
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1.5 Integration Technologies Adoption by 
Organisations 
Despite the lack of literature and the reservations about SMEs' adopting integration 
technologies, they have not always obviated the benefits and successes that such 
organisations can achieve from IS. In the past, SMEs tended to use IS as tools to automate 
standard administrative functions, e. g. accounting, budgeting and inventory control, etc. 
Until recently, there is a growing volume of literature that is addressing the issues of 
SMEs'using IS to gain a competitive advantage (Pollard and Hayne, 1998). According to 
Lin et al. (1993), the increasing interest in the strategic use of IS by SMEs is based on three 
factors: (1) increased adoption of IS and its effective use by competitors, (2) decrease in 
the cost of IS so that it is accessible to SMEs, and (3) ability for IS to allow SMEs to mask 
their size from external partners. For these reasons, some SMEs turn to the adoption of 
integrated IS as a new strategy to improve their competitiveness. 
The literature has shown that some SMEs adopt ERP and EDI to automate and integrate 
their business processes, even though there are a few prior studies that focus on EDI and 
ERP in small businesses. These studies include Chen and Williams (1998), Chwelos et al. 
(200 1), Daniel (2003), Hughes et al. (2003), lacovou et al. (1995), Kuan and Chau (200 1), 
Ravarini et al. (2000) and Tagliavini et al. (2002), Tuunainen (1998), and Waarts et 
al. (2002). Before the emergence of EAI and Web Services, ERP and EDI technologies 
have been used by most organisations to automate their business processes. EDI is a 
relatively old version of integration technology, when compared to EAI and Web Services, 
which aims to improve and automate the business processes by replacing time-consuming 
physical flows with automatic and end-to-end information flows. ERP systems are 
software, which is often used by companies to integrate and automate their internal 
business processes, although it is not an integration technology. 
In the 1990s, ERP systems were introduced as an integrated software solution to help 
manage a company's resources and integrate all business functions, such as planning and 
inventory/materials management (Gibson et al., 1999). Although ERP packages offered 
advantages to enterprises, they have not achieved many of their anticipated benefits. The 
complexity of ERP, the non-flexible nature of ERP solutions, and the conflict between the 
ERP systems and the business strategy has caused problems. Since ERP packages are not 
designed to tie up With other autonomous applications, it cannot therefore adequately 
support organisations to integrate their applications (Schonefeld and Vering, 2000; 
Thernistocleous et al., 2001b). As a result, autonomous and heterogeneous applications 
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co-exist in companies with ERP systems, with the integratlon problem not having been 
addressed. Therefore, the use of an ERP system is no longer a support or lead for a 
competitive advantage for organisations 
EDI may be most easily understood as the replacement of paper-based purchasing orders 
routines with electronic equivalents (Clarke, 1998). It is an electronic communication 
between trading partners with structured business messages that conform to common 
standards from one computer application to another (Edwards, 1997). While EDI has long 
played an important role in enabling the electronic exchange of business documents, with 
many SMEs adopting it, it does not adequately support intra-organisational integration, 
nor fully automate the business processes (French, 2002). Nonetheless, with its lack of 
flexibility on file formats (i. e. the same file format is needed), and its high risk of data loss 
(i. e. during the exchange), as several types of data conversions are involved, labour 
inspection is required (Iacovou et al., 1995). This makes it an inflexible integration 
technology, so the business processes are only partially automated when EDI is used. 
Hence, there is a need to integrate IS with new technologies to fully automate business 
processes. 
EAI and Web Services are new integration technologies that might be used for 
intra-organisational and inter-organisational IS integration. Unlike other integration 
technology, such as EDI, EAI and Web Services attempt to fully automate and integrate 
business processes, as well as achieving the objectives of Business-to-Business (13213) 
integration in real-time. In doing so, EAI uses technology like message brokers, to help 
support process integration, whereas Web Services use a set of protocols (open resources) 
to allow the software to interconnect with other software over the web. Hence, integration 
can be achieved in a more manageable and flexible way through the use of EAI and Web 
Services. These might be used to support the efficient incorporation of IS, but the literature 
related to the adoption of these technologies by SMEs has not been comprehensively 
studied and investigated. This points to a need for an effective adoption of integration 
technologies by SMEs, especially in the area of EAI and Web Services. 
1.6 Use of Emerging Integration Technologies 
Supporting IS Integration 
EA1 encompasses technologies that enable business processes and data to speak to one 
another across applications, integrating many individual systems into a seamless whole 
(Linthicum, 1999). EAI aimed at modernising, consolidating, and coordinating the 
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computer applications in an enterprise. Typically, an enterprise has existing legacy 
applications and databases, and wants to continue to use them while adding or migrating to 
a new set of applications that exploit the Internet, e-commerce, extranets, and other new 
technologies. Thus, application integration results in supporting an efficient integration. 
EAI provides a common framework for integrating incompatible and distributed systems, 
as well as making it faster and easier to tie together applications, so that they can be 
integrated into business processes. However, the most common problems with EAI are the 
high investment costs, and particular complexity and flexibility concerns (Charlesworth 
and Jones, 2003; Zahavi, 1999). Some analysts have pointed out that EAI solutions are 
expensive and have long implementation timeframes (Darin, 2002). 
Web Services enable EAI, without having to pay for expensive and extensive development 
efforts, and also make it easier to integrate software with other pieces of software 
(Charlesworth et al., 2002; Davery, 2003). Web Services provide access and a set of 
protocols to remote application services over the Web (Coyle, 2002; Linthicum, 2001). 
Web Services encompass a set of standards, such as the Simple Object Access Protocol 
(SOAP), Web Services Description (WSDL), Universal Description Discovery and 
Integration (UDDI), Extensible Markup Language (XML), and the Hyper Text Transfer 
Protocol (HTTP). The role of these standards is important, because Web Services support 
applications are written in different languages, and operate on different platforms to 
communicate and exchange data through the Internet (Intranet/extranet) (Linthicum, 2004; 
Newcomer, 2002). 
Clearly, there is a significant difference between Web Services and traditional integration 
technologies (e. g. middleware) regarding the way they interconnect applications. 
Traditionally, systems are connected on a point-to-point basis, which involves developing 
a unique customised integration solution that can link together the existing ones. As the 
number of systems grow, such integration becomes more complex and difficult to manage, 
as changes to any single application will influence all applications that share the 
information (Sanchez et al., 2002). Also, the number of interconnections required has 
increased rapidly. In many cases, each application has to be interconnected with all the 
others (1yer et al., 2003). Themistocleous et al. (200 1 a) estimated that for x applications, a 
total of x*(x-l)/2 interconnections are required when each application is interconnected 
with the other applications. In the case of Web Services, the applications are not linked to 
each other but are connected through a centralised integration service (Web Services). 
Thus, the number of connections is equal to the number of applications (x) (Chen and 
Thernistocleous, 2004). This clearly shows that the number of interconnections is much 
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smaller when using Web Services. As a result, Web Services are comparatively easy and 
inexpensive to implement, thus facilitating a wide variety of business processes (Manes, 
2003). 
Although Web Services seem to have a prosperous future, there are still some drawbacks 
concerning them, such as: (1) lack of security protocols and standards (Banks, 2003; Wong, 
2002), (2) lack of user-interface encapsulation mechanisms (Samtani and Sadhwani, 2002), 
(3) concern over transaction distribution management (Charlesworth et al., 2002), (4) not 
many large-scale implementation examples available at present (Aponovich, 2002), and (5) 
risk of changing standards (Aponovich, 2002). Web Services have been predicted by many 
researchers as a new integration solution for SMEs, but the advantages, limitations, risks, 
impact and costs regarding the adoption of Web Services by SMEs still remain unclear at 
this stage, so ftirther research is therefore essential to identify all these issues. 
1.7 Research Aim and Objectives 
Research Aim 
In the previous sections, it was argued that although EAI and Web Services offer several 
advantages to organisations, SMEs seem reluctant to use such technologies and practices. 
Also, according to various studies, the rate of adoption for ERP and EDI by SMEs has 
been slow compared to large organisations (Hughes et al., 2003; Tagliavini et al., 2002). 
Research has shown that SMEs hesitate to invest in integration technologies due to a lack 
of necessary knowledge, and a lack of external pressure to encourage or assist SMEs with 
the integration (Daniel, 2003; Poon and Swatman, 1999). As well as this, it was also 
argued that although there is literature about the adoption of integration technologies by 
SMEs, many studies related to EAI and Web Services adoption have mainly focused on 
large businesses. Although there is limited literature on EAI and Web Services adoption in 
SMEs, literature related to such technologies adoption in large organisations is available. 
Thus, a research issue is raised whether the factors used to explain the adoption of EAI and 
Web Services in large organisations can be used to efficiently explain such technologies' 
adoption in SMEs. In other words, it is unclear at this stage as to whether SMEs and large 
organisations take adoption decisions for integration technologies focusing on the 
different factors. If they do so, in what ways are they different? Some researchers claim 
that due to the different technology adoption patterns between SMEs and larger companies, 
as suggested in the literature, the general applicability of the adoption of integration 
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technologies in large organisations for small businesses is questionable. For these reasons, 
there is a need to investigate further this area to clarify such confusion. 
Therefore, to better understand and to clarify the issues surrounding the emerging 
integration technologies' adoption in SMEs and large organisations, this research attempts 
to address these challenges and issues by comparatively analysing and studying the factors 
between SMEs and large companies, relating to their adoption of the emerging integration 
technologies. As a result, the aim of this thesis is: 
To investigate the adoption of the emerging integration technologies in SMEs 
and larger companies. In doing so, resulting in the development ofa research 
model that can be used to support decision-making. 
1.7.2 Research Objectives 
To address the aim of this project and to provide answers to the above-mentioned research 
issues, a number of specific objectives, which will be analysed hereunder, have been set 
out to clarify the issues. 
To conduct a literature review in the area of the emerging integration technologies 
(EAI and Web Services) and the issues related to its adoption in SMEs and large 
organisations. In doing so, it will identify research issues regarding the adoption of 
integration technologies for further investigation. 
To analyse and assess relevant information, theories and characteristics of SMEs and 
large organisations. Thus, it will identify the useful criteria related to SMEs' and 
large organisations' characteristics and the relevant theories that are often used to 
study the adoption of integration by SMEs and large organisations. 
To investigate the issues and approaches associated with the adoption of integration 
technologies by SMEs and large organisations. In doing so, it will identify how, why 
and in what ways the integration technologies have been adopted by SMEs and large 
organisations. 
To study relevant existing models and frameworks of the adoption of integration 
technologies in SMEs and large organisations. Therefore, it will develop a frame of 
references that can be translated into a model for the adoption of integration 
technologies in SMEs and large organisations that might be used as a 
decision-making tool. 
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These research objectives that are derived from the research motivation are related, as will 
be shown in Chapter 2, to the gaps in the previous and current research in the areas of 
integration technologies' adoption by SMEs and large organisations. In addressing the 
research issues, this thesis will demonstrate the importance of the use of integration 
technologies by SMEs to support their IS, and the differences between SMEs and large 
organisations in terms of their adoption of integration technologies. 
1.8 Introduction to Research Methodology 
The underlying research epistemology of this research is interpretive, appropriate for the 
research context under investigation as the issues related to the adoption of emerging 
integration technologies appear to be multiple, complex and interrelated. The study of 
integration technologies adoption in SMEs and large organisations cannot therefore be 
easily separated from its organisational, technical and cultural context. Therefore, an 
interpretive approach for the analysis of the research findings was deemed more 
appropriate (Walsham, 1995). Additionally, a qualitative research methodology was 
selected for this thesis, as this approach is more suitable for understanding people within 
their social and cultural contexts. As the adoption of EAI and Web Services by SMEs and 
large organisations is a relatively new phenomenon, qualitative research seems to be more 
appropriate for collecting the views of SMEs and large organisations, and understanding 
the complex socioeconomic environmentof this phenomenon. 
Finally, concerning the research strategy, the case study approach has been selected for this 
research. Case studies are gaining importance in IS research, and play a dominant part in 
the research methods used in the IS field (Orlikowski and Baroudi, 1991; Stake, 2000). 
There are different types of case study, namely exploratory, descriptive and explanatory, 
depending on whether they are used to answer "what", "how" and "why" research 
questions, respectively (Yin, 1994). Based on this taxonomy, this study can be classified as 
being exploratory, as the research questions presented in section 1.7.2 are of the "what" 
type. The methodology and research design of this thesis will be discussed in further detail 
in Chapter 4. 
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1.9 Structure of Thesis 
This thesis consists of seven chapters, with each chapter providing various important 
issues for this research. The thesis outline is explained in this section with a summary of 
each chapter (see Figure 1.1). 
Chapter 1: Introduction 
Chapter I begins by providing an introduction to the main issues that the research will 
address. These issues focus on the need to study the adoption of the emerging integration 
technologies in both small and large organisations. The chapter provides a detailed 
analysis of the research aim and objectives, and a description of the origins, and scope. 
The thesis outline is introduced here as well. 
Chapter 2: Content of Adoption of Integration Technologies in SME and 
Large Firms 
Having provided a brief introduction to the area of research and established the scope, the 
thesis then begins to review the literature on integration technologies, integration 
problems, benefits and barriers. This chapter also investigates the issues associated with 
the adoption of integration technologies in SMEs and large organisations, and the theories 
applied to studying the adoption of integration technologies by SMEs. The existing 
models of adopting integration technologies in SMEs and larger companies are also 
investigated and studied here. After reviewing the normative literature relating to the 
adoption of integration technologies in SMEs and large organisations, some research 
issues will also be identified in this chapter, which require further investigation, and which 
will be discussed in Chapter 3. 
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Chapter 1 
Introduction " Address research motivations and 
problems 
" Define aims and objectives 
" Specify background to research 
------------------------- 
Chapter 2 
Literature review to investigate 
issues associated with adoption 
of integration technologies in 
SMEs and large organisations 
Identification of 
research issues 
Conceptualise framework to 
explain different integration 
technologies adoption in SMEs 
and large organisations, 
Identification of suitable 
research strategy and research 
methodology 
Empirical research to determine 
issues in practical arena 
Critical analysis 
" Summarise relevant literature and 
theories 
" Classify Web Services 
Technology benefits and barriers 
" Evaluate integration technologies 
0 Identify research issues 
Chapter 3 
Propose novel conceptual model 
" Identify dimensions for 
integration technologies 
adoption 
" Conduct exploratory 
investigation 
" Identify research questions 
----------------------- 
Chapter 4 
" Identify suitable research 
methodology 
" Summarise research methodology 
literature 
" Propose research design for this 
research 
------------------------ 
Chapter 5 
" Conduct in-depth case study on 
Industry Automation Project 
" Conduct four additional case 
studies from small large 
organisation (adopter and 
non-adopters) 
" Identify and classify supply chain 
integration benefits 
" Identify different types of 
intere. onne. r. tions, 
------------------------ 
Chapter 6 
Analysis of empirical data 
Summary and Conclusion 
Modifications to 
proposed model 
" Analyse primary findings 
reported in Chapter 5 
" Classify adoption factors 
" Test research questions 
" Revise proposed novel 
conceptual model 
------------------------ 
Chapter 7 
" Surnmarise research presented in 
thesis 
" Identify and report novel 
contribution 
" Report possible limitations and 
potential areas for further 
research 
------------------------ 
Figure 1.1 Thesis Outline 
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Chapter 3: Investigation of Integration Technologies in SMEs and Large Firms 
Based on the issues derived from the literature review reported in Chapter 2, a set of 
research questions is identified with the support of an exploratory investigation in the form 
of survey study performed by the researcher. Based on these, the following parameters that 
can be used to explain the different integration technologies adoption between SMEs and 
large organisations are identified: nature oforganisations, integration needs, company size, 
adoption factors for SMEs, adoption factors for large organisations and time. Thereafter, 
the adoption factors are then classified into three categories: adoptionfactors explicitlyfor 
SMEs, adoptionfactors explicitlyfor large organisations and commonjactors. Based on 
the identified parameters and the adoption factors classification, a novel conceptual model 
is introduced which can be used to explain the different integration technology adoption 
factors focused on by SMEs and large organisations. 
Chapter 4: Research Design 
Chapters 2 and 3 discuss the background of this research and identify certain issues. In 
order to undertake the research that focuses on these issues, the research methodology is 
discussed and followed. The reasoning behind the research methods is also stated within 
this chapter. The various research philosophies and methodologies are stated and provided 
here, as will their suitability for this research. The research problems are also defined in 
this chapter. 
Chapter 5: Issues in Practice - Case studies 
Having obtained an understanding of all the relevant issues for this research, this chapter 
provides a detailed description of the case studies carried out for this research. The first 
case study is the Industry Automation Project. The Project that served as one of the 
empirical bases for this research is briefly described, as well as how this research has 
emerged working along with it. The follow-up research, which involves four more case 
studies, one large organisation and three SMEs (adopter and non-adopters), is reported. 
This includes the background to the organisations, and describes and analyses the main 
issues, including: (1) case companies' integration problems, (2) case companies' 
motivations to integration technologies' adoption, (3) case companies' perceptions 
regarding integration technologies' benefits and barriers, and (4) analysis of the 
parameters for the adoption of integration technologies in SMEs and large organisations. 
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Chapter 6: Research Findings 
Based on the case studies and the research findings reported in Chapter 5, Chapter 6 
further analyses the empirical data, and revises the conceptual model proposed in Chapter 
3. The revised model for the adoption of integration technologies between SMEs and large 
organisations can be used as a decision-making tool for SMEs and large organisations. 
Chapter 7: Summary and Conclusions 
In this chapter, the conclusions derived from the findings are discussed, together with an 
evaluation report of the research work as a whole. This chapter also contains the possible 
limitations of the research, describes potential areas of further research, and makes some 
recommendations. The novel contributions are also identified in this chapter. This chapter 
ends with a closing statement. 
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Chapter 2: Literature Review 
Summary 
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As reported in Chapter I that little academic attention has been paid to the adoption of the 
emerging integration technologies such as EAI and Web Services by SMEs. The body of 
literature suggests that the findings derived from the study of large enterprises cannot be 
generalised and applied to SMEs, owing to their nature and characteristics. There are 
many explanations for this, such as the resources available, the need for integration, and 
the level of integration in SME systems. Therefore, in an attempt to study this area, 
Chapter 2 reviews the related normative literature to identify the research gaps for further 
research. 
Adopting Emerging Integration Technologies in Organisations Hsin Chen 
Chapter 2: Literature Review 24 
2.1 Introduction 
Unlike the literature related to the adoption of EAI and Web Services by large 
organisations, their adoption by SMEs has been neglected in academic literature, as 
discussed in Chapter 1, Section 1.3. However, the body of literature suggests that the 
findings derived from the study of large enterprises cannot be generallsed and applied to 
SMEs due to their nature and characteristics. Thus, a research issue was introduced as to 
whether the factors used to explain the adoption of integration technologies by large 
organisations can be effectively applied to explain such adoption in SMEs. Based on this 
issue introduced in Chapter 1, this chapter further investigates it by presenting a critical 
review of the literature relevant to the adoption of integration technologies by SMEs and 
large organisations. In doing so, this chapter provides the background theory for this 
research, which is used in carrying out the research presented later in Chapter 3. 
The chapter begins by identifying and explaining the integration technologies that might 
be used by SMEs and large organisations to support their IS integration. Next, a 
description and analysis of the existing work related to the adoption of integration 
technologies by SMEs and large organisations are presented, with a view to positioning 
this research in relation to this work. Additionally, research studies related to the theories 
applied to study the adoption of information systems and integration technologies by 
SMEs and large organisations will be analysed to examine further the issues related to this 
topic. 
This chapter is structured as follows. In the next section, the integration technologies that 
can support organisations'IS integration are defined and discussed. These technologies are 
then evaluated, based on their strengths and weaknesses, to gain better understanding of 
them. Sections 4 and 5 present an analysis of the current research on the adoption of 
integration technologies by SMEs and large companies, respectively, and focus on an 
analysis of the factors that influence their adoption decisions. Section 6 investigates the 
innovation diffusion and resources-based theories used to examine the current research on 
the adoption of integration technologies by organisations. Finally, conclusions from this 
chapter are presented in Section 7. 
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2.2 Review of Integration Technologies 
After years of different technological acquisitions, companies have inevitably ended up 
with disparate systems spread throughout their different units. In this environment, 
businesses face an integration challenge. As the number of systems grew, such integration 
became more complex and difficult to manage, as changes to any single application 
required changes to all the interconnected applications that shared the information. 
Without a scalable approach to integration, many organisations found their IT 
infrastructures difficult to manage, impeding the implementation of new technologies 
(Sanchez et al., 2002). To overcome these problems, organisations seek ways to integrate 
their IT infrastructures, as they believe this might help them to increase their 
competitiveness by cutting down their overall operational and labour costs, as well as to 
increase efficiency (Morphy, 2003). Companies need to integrate their IT infrastructures to 
anticipate and react to customers' requirements, collaborate with suppliers and partners, 
and identify and exploit new opportunities quickly and effectively. Such integrated IT 
infrastructures are flexible, maintainable and scalable. 
However, integration is not a simple task, which demands enterprises to continuously 
invest in their information systems, as most organisations continue to struggle with the 
integration challenge, especially SMEs. There are many integration problems reported in 
the existing literature, which has been identified and summarised by the researcher, as 
shown in Table 2.1. It is expected that there are more barriers to the adoption of integration 
technologies in SMEs than there are for large businesses. This is partly due to the high 
capital investment costs and the skilled manpower required to implement and operate 
integration technologies, and partly due to SMEs' characteristic limitations, as mentioned 
in Chapter 1, Table 1.2. Despite the difficulties SMEs might face when integrating their 
information systems, Chapter 1 reported that more and more SMEs are under increasing 
pressure to employ integration technologies. The reasons for this are: (1) to maintain their 
competitive positions, (2) to survive, or (3) to anticipate the benefits that integration 
technologies would bring about. 
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Table 2.1 Summary of Integration Problems 
Integration Problems Description 
Nowadays, integration technology has become widely available. Any 
computer system (with at least one interface, human or otherwise) can 
Semantic share data with any other computer system. Often, integration choices 
Interoperability are so abundant as to be confusing. Each computer system in an 
interoperability scenario possesses its own view of reality that includes 
domain representations, semantic particularities, knowledge structures, 
and programmatic constraints that limit communication (Pollock, 2001). 
As managing IT becomes more complex, due to the rapid pace of - 
change and the emergence of new and sometimes competing industry 
Cost 'standards', simplicity becomes more difficult to achieve. This makes 
initial integration slow, and ongoing maintenance difficult, which in turn 
makes integration expensive, i. e. large initial costs and even larger 
implementation costs (Pender, 2000). 
The importance of forming new relationships with trading partners, 
while maintaining existing ones, has become crucial to maintaining a 
solid level of competitiveness. By trading with multiple partners, 
Trading Partner businesses are faced with an increasing array of disparate data formats, 
Relationship communication needs and process requirements. In order to satisfy the 
needs of their partners, businesses must be able to respond to these 
needs and do so in a quick, reliable and secure fashion or risk losing the 
opportunity (Mozhdehi, 2001). 
Protecting the message content from being intercepted (confidentiality) 
or illegally modified (integrity) are primary security concerns (Atkinson 
et al., 2002). Various security schemes are being developed that attempt 
Message Security to address these requirements. Endpoints need to validate the identity of 
the users or programs accessing the service to ensure that rogue entities 
I do not get hold of sensitive or proprietary 
information and resources 
(Murray, 2003a). 
Supply-chain processes are very complex and highly dynamic. Most 
integration vendors can consume or generate Web Services, but the 
Process Management problem arises when building lots of Web Services. What is needed is 
some kind of management capability to bind those pieces together 
appropriately (Harreld, 2002). 
Too many standards exist, such as XML, RosettaNet, ebXML, and the Integration Standards OAG specification, etc. (Linthicum, 2001). 
Most data are managed by existing application systems that are not 
Legacy Application necessarily designed to be integrated. Many companies are afraid to alter 
Connectivity the legacy systems. They fear they will compromise the underlying 
functionality they depend on so heavily. 
There are various integration technologies, such as Enterprise Resource Planning (ERP), 
Enterprise Data Interchange (EDI), EAI, Middleware and Web Services (see Appendix B), 
which might be used to bridge systems together. Since EDI, ERP, and Middleware have 
been adequately examined in the literature, the focus of this research is therefore on 
emerging technologies like EAI and Web Services (Beretta, 2002; Gupta, 2000; Hughes et 
al., 2003; lacovou et al., 1995; Linthicum, 2004; Pawar and Driva, 2000; Shang and 
Seddon, 2000b; Willis and Willis-Brown, 2002; Zeng et al., 2003). To better understand 
this area, the following section reviews the literature on EAI and Web Services, and tries to 
understand in what ways these technologies might be used to support organisations' IS 
integration. 
Adopting Emerging Integration Technologies in Organisations Hsin Chen 
Chapter 2: Literature Review 27 
2.2.1 EAI 
EAI acts as software data translators that take information from, for example, Enterprise 
ERP and convert it into formats that other applications can understand (Linthicum, 1999). 
EAI software typically runs on dedicated servers, often called hubs or brokers (Kaye, 2003; 
Ruh et al., 2001). EAI also allows the enterprise to greatly simplify interactions among 
enterprise applications by adopting a standard approach to integration, replacing hundreds 
or thousands of ad hoc integration designs (Linthicum, 1999; Ruh et al., 2001). In other 
words, EAI develops a central integration infrastructure where each application is 
connected with an integration infrastructure (Kaye, 2003; Themistocleous, 2002). Because 
of this, traditional point-to-point interconnections are eliminated. Since EAI solutions are 
based on a centralised integration infrastructure, when an application requires changes, the 
rest of the system is rarely affected, as it is not interconnected with the application that 
requires those changes. Only those applications that require changes and their connection 
to the central integration infrastructure are altered, resulting in a reduced maintenance 
effort and increased flexibility (Themistocleous, 2002). 
By employing EAl effectively, an enterprise can leverage its existing assets to provide new 
products and services, to improve its relationships with customers, suppliers, and other 
stakeholders, as well as to streamline its operations (Edwards and Newing, 2000; Ruh et 
al., 2001). Moreover, as Zahavi (1999) suggested, EAI incorporates enterprise and 
cross-enterpnse applications. From this conceptual viewpoint, unlike EDI, EAI can 
therefore lead to integrated intra and inter-organisational systems. By enabling all these 
capabilities, Ruh et al. (2000) claimed, EAI can help an enterprise create a competitive 
advantage. However, the high investment costs and the complexity associated with EAI 
have caused much concern for many organisations, especially SMEs (Charlesworth et al., 
2002a; Duke et al., 1999). According to Charlesworth and Jones (2003), integration 
technologies need to be "dumbed-down" to communicate effectively the benefits and 
issues at the most appropriate level within the organisation. As a result, newer integration 
technology, such as Web Services, was introduced, and is claimed by many researchers as 
providing a relatively easy, fast and cheap enterprise application integration solution 
(Charlesworth and Jones, 2003; Davery, 2003; Wu and Sawy, 2003). 
Nevertheless, EAI and Web Services use a similar concept of a universal integration 
technology supported by adapters for each application (Kaye, 2003). Web Services are not 
EAI in and of themselves. Rather, Web Services are just another technology that enables 
EAI, and it can significantly change the traditional point-to-point approach. Similar to 
other integration technologies like XML, Enterprise Java Beans (EJB) and CORBA, etc., 
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which can be used to support EAI technology, Web Services are another. Web Services 
allow EAI architects to integrate many back-end systems through the creation of loosely 
coupled composite applications. Web Services is a technology and set of standards 
existing in the application service-oriented approach to EAI, which is only one of many 
approaches. A few essential differences between EAI and Web Services are, as follows: 
9 Simple: Web Services are simpler to design, develop, maintain, and use as compared 
to a typical EA1 which may involve distributed technology such as DCOM and 
CORBA. Once the framework of developing and using Web Services Is ready, it will 
be relatively easy to automate new business processes spanning across multiple 
applications. 
e Open Standards: Unlike proprietary EAI, Web Services are based on open 
standards such as UDDI, SOAP, HTTP, and this is an important factor that leads to 
the wide adoption of Web Services (see Figure 2.1). 
0 Flexible. Since EAI may require point-to-point integration, changes made at one end 
have to be propagated to the other end, making them very rigid and time consuming 
in nature. Web Services based integration is quite flexible, as it is built on loose 
coupling between the application publishing the services and the application using 
those services. 
0 Scope: EAI, such as message brokers, integrate applications treating them as single 
entities, whereas Web Services allow companies to break down big applications into 
small independent logical units and build wrappers around them. For example, a 
company can write wrappers for different business components of an ERP 
application such as order management - purchase order acceptance, status of order, 
order confirmation, accounts receivable, and accounts payable. 
9 Efficient: As mentioned in the previous point, Web Services allow applications to be 
broken down into smaller logical components, which make the integration of 
applications easier as it is done on a granular basis. This makes Web Services 
solutions for EAI much more efficient than traditional EAL 
9 Dynamic: Web Services provide a dynamic approach to integration by offering 
dynamic interfaces, whereas traditional EAI are pretty much static in nature. 
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Figure 2.1 Enterprise Application Integration vs. Web Services 
2.2.2 Web Services 
Web Services are the least mature set of integrative technologies. Web Services refers to 
any service that is available over the Internet, where it is possible to interact with one 
another via a standardised XML messaging system, and is not tied to any one operating 
system or programming language (Cerami, 2002). In general, Web Services are about 
connecting systems of diverse types. The role of today's World Wide Web (WWW) has 
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transformed to being what is now regarded as an intermediate platform which allows for 
interactive access to documents and applications. Such success is due to the users, who 
typically work through Web browsers, audio players, or other interactive front-end 
systems. The Web can grow significantly in power and scope if it is extended to support 
communication between applications, from one program to another. 
To this end, Web Services have been defined and invented to bridge the gap of such a 
paradigm (Cerami, 2002). Using the ubiquitous and low-cost Internet, Web Services can 
easily provide interoperable software functions over the Intranet and the Internet (Chen, 
2003). From this viewpoint, Web Services could be seen to construct co-operative intra or 
inter-organisational systems that allow trading partners to conduct transactions through 
connections to separate computer applications. Broadly speaking, Web Services are a 
stack of emerging standards that describe a service-oriented, component-based application 
architecture (W3C, 2002). Conceptually, Web Services represent a model in which 
discrete tasks within e-business processes are distributed widely throughout a value net 
(Stencil, 200 1). Therefore, Web Services are reified as being "loosely coupled 93 jeusable 
software components that semantically encapsulate discrete functionality and are 
distributed and programmatically accessible through standard Internet protocols 
(StencilGroup, 2001). 
Although Web Service is a relatively new technology and its impact is still under 
investigation in normative literature, many companies have already implemented Web 
Services to automate and integrate their business processes (e. g. British Telecom, Amazon 
etc. ) (Deitel et al., 2003; Hailstone and Perry, 2002; Patankar, 2003). Many articles of the 
normative literature on Web Services focus on technical issues rather than business and 
organisational context (1yer, 2003; Lublinsky and Farrell, 2002; Patankar, 2003). Currently, 
there are a few non-academic works published on critical success factors, managerial 
issues, strategic issues, adoption, Return on Investment (ROI), and benefits and barriers 
(Hailstone and Perry, 2002; TechMetrix, 2003), but scientific literature on these areas has 
generally remained somewhat under-researched and limited at this stage, which has 
caused confusions. This is due to the difficulty to understand and realise the business value 
and implications of Web Services, and how they can transform the way companies do 
business (Hindi, 2002). For example, since the actual ROI on Web Services is not yet clear, 
it is hard to realise the profit or cost saving upon the implementation of Web Services. 
Therefore, a better understanding of Web Services' performance and impact on 
3 The term "loosely coupled" here implies that Web Services are independent of any 
programming languages, platfonns, and object models. There are other meanings such as focusing 
on exchanging-sharing data among partners and low degree of integration, etc. 
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organisations is important for the following reasons: (1) organisations need to justify their 
investments on Web Services before adoption it, as insufficient knowledge of Web 
Services might result in failing to deliver the anticipated ROI (Hailstone and Perry, 2002; 
Manes, 2003), and (2) insufficient understanding of the impact of Web Services on 
organisational performance may result in launching implementation efforts that far exceed 
the capabilities of the Web Services (Manes, 2003). Thus, organisations not only need to 
clarify the capabilities of Web Services, but also essentially their limitations, to avoid extra 
spending of time and money on Web Services investments. 
Since Web Services are still new and have yet to be proven in terms of reliability, 
scalability, and manageability (Chen and Themistocleous, 2004), it is therefore better to 
understand the characteristics of Web Services and the view of how Web Services ease 
application integration, since the aim of this thesis is to study the adoption of the emerging 
integration technologies (EAI and Web Services) by SMEs and large organisations. In 
doing so, this can help organisations and researchers to better understand these new 
technologies, and their strengths and weaknesses against other integration technologies. 
However, since the EAI benefits and barriers have been examined in the literature, in this 
thesis the researcher emphasises benefits and barriers of Web Services instead, as these 
have not yet been adequately explored. 
Thus, in the next sections, Web Services benefits and barriers will be first identified. 
Thereafter, similar to EAI and ERP technologies, whose benefits and barriers were 
classified, these identified for Web Services are classified and verified through case 
studies in the following sections. (See Appendix C for EAI and ERP benefits and barriers 
classification). In doing so, this classification allows researchers to compare and better 
analyse the benefits and barriers when organisations follow an integration approach, so as 
to support better decision-making. 
2. ZZI Web Services Benefits 
From a technical perspective, one of the important advantages of Web Services over 
previous distributed-computing technologies is that they employ open standards 
(Linthicum, 2004; Newcomer, 2002). As organisations consist of a high volume of 
disparate systems, they need to bridge them together in a flexible and efficient way. One of 
the problems with integrating heterogeneous systems was the complexity and associated 
costs that were claimed to be expensive (Miller, 2003). The adoption of open standards 
not only facilitates communication among disparate applications and platforms (i. e. keeps 
flexibility between systems), but it also lowers the barriers and the cost of application 
integration, as well as simplifying the integration itself (Cordeiro and Carvalho, 2002; 
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Manes, 2003). Also, organisations are able to develop applications much faster. For 
instance, enterprises can easily integrate their disparate systems at both intra and 
inter-organisational levels (Gaynor et al., 2003). 
Web Services use open standards like XML, WSDL, SOAP and UDDI that have been 
widely accepted by many developers (Linthicum, 2004). By employing these open 
standards, Web Services are able to offer many benefits to the organisations and 
developers. The use of XML can simplify the integration with external data sources, as 
each application no longer needs to copy and maintain its external data sources. In this 
manner, organisations can request and obtain information in real time and transform it to a 
particular format that the organisations require (WebCollage, 2001). Thus, this might 
allow organisations to deliver individualised software and services while keeping the 
maintenance costs low (Newcomer, 2002). 
Standards like WSDL enable organisations to reduce application development time and 
costs, and facilitate integration without having to rewrite existing applications (i. e. 
simplify integration with the legacy application) (Ratnasingam and Pavlou, 2002). The 
consistent interface and infrastructure reuse can also simplify integration with other 
services. Hence, it will enable tighter business relationships and more efficient business 
processes. 
UDDI is another essential standard which simplifies the process of creating 
Business-to-Business (B2B) relationships and connects electronic systems to exchange 
data and services (Deitel et al., 2003). It also increases the collaboration among 
customers, services providers and intermediaries. Also, SOAP can be used to transfer data 
between any two systems that are connected to the Internet, regardless of programming 
languages, operating systems and hardware platforms. Thus, it provides platform and 
language independence (W3C, 2002). The benefits derived from these standards are 
summarised in Table 2.2. 
Apart from the benefits mentioned above, Hailstone and Perry (2002) conducted a study 
on Web Services where they assessed the experiences of seven IIBM customers. They 
discovered some Web Services benefits such as: (1) increased productivity, (2) reduced 
time to market, (3) increased revenue, (4) higher Return on Investment (ROI) and (5) 
increased business efficiency and flexibility. They also reported that by deploying Web 
Services, these organisations have experienced significant cost savings in a short span of 
time (around 6 months), and are expecting an average reduction in costs of $39.7 million 
over three years. 
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Table 2.2 Open Standards and Web Services Benefits 
Standard 
XML 
WSDL 
SOAP 
UDDI 
Description 
Widely accepted open standard for describing 
data and creating mark-up languages. Originally 
designed to meet challenges of large-scale 
electronic publishing, XML also plays 
increasingly important role in exchanging of a 
wide variety of data on Web and elsewhere 
(W3C, 2002). Any application that understands 
XML regardless of application's programming 
language or platform has ability to format XML 
in variety of different ways (Deitel et aL, 2003). 
Thus, XML can improve Web functionality and 
Beneflts 
By adopting XML, Web Services can be 
performed in any platform and in any language 
and application. Hence, improving flexibility, 
reusability and interoperability (Deitel et aL, 
2003). XML can also simplify integration vith 
external data sources as each application no 
longer needs to copy and maintain external data 
sources, so organisations can request and obtain 
information in real time and transform it to 
particular format organisations require 
(WebCollage, 2001). 
Document written in XML and describes Web 
Service. Specifies location service and operations 
or methods that service exposes (Linthicum, 
2004). Extensible to allow description of 
endpoints and their messages, regardless of 
message formats or network protocols used to 
communicate. 
Lightweight protocol for exchange of information 
in decentralised, distributed environment (lyer et 
al., 2003). Provides method of communication 
between applications running on different 
operating systems with different technologies and 
programming languages (Newcomer, 2002; 
Ratnasingarn and Pavlou, 2002; Yu and Chen, 
2003). Potential for use in combination with 
varietv of other Drotocols. 
Relatively new standard. Provides support for 
service providers to publish information about 
services they have created and lets service 
consumers or requesters search and bind to 
existing services (Lublinsky and Farrell, 2002). 
Since most Web Services development tools 
generate WSDL documents automatically, not 
necessary for developers to understand syntax of 
WSDL fully when building and deploying Web 
Services (Deitel et al., 2003; Newcomer, 2002; 
W3C, 2002). By employing this standard, 
organisations are sharing same standards for data 
description and connection protocols, which 
enables them to reduce application development 
time and costs and facilitate integration without 
having to rewrite existing applications 
(Ratnasingarn and Pavlou, 2002). Consistent 
interface and infrastructure reuse can also 
simplify integration with other services. This 
enables tighter business relationships and more 
efficient business processes. Thus, increasing 
customer satisfaction and giving organisations 
competitive advantages (Gaynor et al., 2003; 
Manes, 2003). 
Since SOAP employs XML to communicate, can 
be used to transfer data between any two systems 
that are connected to Internet, regardless of 
programming languages, operating systems and 
bardware platforms (Deitel et aL, 2003; W3C, 
2002). In doing so, Web Services are platform 
and language independent. 
Enables developers and businesses to publish and 
locate Web Services on a network. This enables 
businesses to quickly, easily and dynamically 
find and transact with one another (Yu and Chen, 
2003). UDDI simplifies process of creating B2B 
relationships and connecting electronic systems 
to exchange data and services (Deitel et aL, 2003; 
Hailstone and Perry, 2002). Thus, increasing 
the collaboration among customers, services 
moviders and intermediaries. 
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2. Z2.2 Web Services Benefits Classification 
The researcher classifies Web Services benefits using the model proposed by Shang and 
Seddon (2000b). This model was proposed to classify the benefits derived from the 
integration provided by the ERP systems, and the same model was used by 
Themistocleous et al. (2001c) to categorise the benefits and barriers of EAI technology 
(see Appendix B). EAI is used to integrate IT infrastructures and automate business 
processes, and Web Services are used for similar purposes. Moreover, many IS benefit 
analyses and frameworks have been organised around Anthony's (1965) trinity of 
operational, managerial and strategic levels of management (Hicks, 1997; Mirani and 
Lederer, 1998; Porter and Millar, 1985; Willcocks, 1994). Based on Anthony's (1965) 
framework, Shang and Seddon (2000b) further proposed a framework which added two 
more dimensions (IT infrastructure and organisational) to analyse ERP systems. 
Furthermore, there are very strong precedents in the IS literature for attempting to classify 
the benefits of enterprise systems in terms of their operational, managerial and strategic 
dimensions (Shang and Seddon, 2002). Thus, the model proposed by Shang and Seddon 
(2000b) is used to categorise the benefits and barriers of Web Services, and their 
framework is presented in Table 2.3. 
Table 2.3 Classification of Web Services Benefits 
Source: Shang and Seddon (2000b) 
Dimensions Sub Dimensions 
0 Cost reduction 
0 Cycle time reduction 
Operational 0 Productivity improvement 
0 Quality improvement 
0 Customer services improvement 
0 Better resource management 
Managerial 0 Improved decision making and planning 
0 Perfon-nance improvement 
0 Support business growth 
0 Support business alliance 
0 Build business innovations 
Strategic 0 Build cost leadership 
0 Generate product differentiation (including custornisation) 
0 Build external linkages (customers and suppliers) 
Build business flexibility for current and future changes 
IT Infrastructure Information Technology (IT) costs reduction 
Increased IT infrastructure capability 
Support organisational changes 
Facilitate business learning 
Organisational Empowerment 
Build common visions 
Adopting Emerging Integration Technologies in Organisations Hsin Chen 
Chapter 2. - Literature Review 35 
Web Services benefits found in the normative literature are classified according to the 
Shang and Seddon (2000b) model, and are summarised in Table 2.4. In addition, the 
researcher analysed data derived from published case studies in an attempt to explore and 
better understand this area. In doing so, 35 case studies on Web Services were analysed 
and the data derived from 20 of them were finally used to validate the identified benefits; 
15 cases were excluded on grounds of content and relevance (technical in nature). 
Although many of these 20 cases were published by practitioners, consultants and 
software companies, they were included in the sample, as only a limited number of 
relevant cases were reported in the normative literature. Table 2.5 summarises the case 
data on the benefits derived from the use of Web Services. 
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Table 2.4 Classification of Web Services Benefits 
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Table 2.5 Summary of Case Companies and Web Services Benefits 
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2.2. Z3 Web Services Barriers and Classification 
Similar to many other technologies, Web Services have their own limitations. Many 
articles have indicated that security is currently cited as a major concern that holds back 
their adoption (Damiani et al., 2002; Linthicum, 2004; Rosenberg, 2003). Web Services 
allow direct access to a company's applications which can expose corporate networks to 
security threats (Rosenberg, 2003). The current security issues of Web Services are also 
lacking support for authentication, encryption, and access control at this stage, since the 
standards used in Web Services (SOAP, XML, WSDL, and UDDI) do not address 
authorisation matters such as access control and user-privilege rights (Linthicum, 2004; 
Yasin, 2001). Due to these security concerns, many enterprises are reluctant and hesitate to 
employ Web Services, as they do not want to share their sensitive/confidential business 
data (e. g. financial, sales and customer information) over open networks (Manes, 2003). 
Another concern over Web Services' security is the maturity of standards (SOAP, WSDL 
and UDDI), since the security infrastructure which allows for the safe delegation of trust 
and identity are still under development (Rosenberg, 2003; Watch, 2002), for example, 
UDDI 3.0 standard is still under development. Most of these standards are new, and the 
overall technical standard and protocols have not yet been established. This will require 
further development before they can be finalised (Deitel et aL, 2003). Yu and Chen (2003) 
are among those who claim that the structures of Web Services are not yet mature. 
Therefore Web Services cannot replace other integration technologies, but instead provide 
an alternative approach for integrating applications. 
There is also a concern over whether the current network and Internet infrastructure are 
n ill able to manage the quantity of SOAP message transmissions that Web Services 
interactions might generate (Deitel et al., 2003; Newcomer, 2002). As SOAP is an 
XML-based technology, SOAP messages must be parsed so that they can be processed. 
The lack of a standardised measurement procedure provided by the services providers 
has caused problems too (Rosenberg, 2003). Most services vendors today only provide 
organisations with minimum information regarding service quality. It is therefore difficult 
to evaluate whether Web Services meet the requirements of specific processes or 
applications (Deitel et al., 2003). Currently, there is also no formal system for billing, 
payment, or provisions for commercial Web Services (Macehiter, 2002). Many providers 
are still experimenting with payment plans for Web Services at this stage. Web Services 
barriers found in the normative literature are classified based on Shang and Seddon's 
(2000b) model, and are summarised in Table 2.6. Again, the researcher analysed 20 case 
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studies on Web Services, and used the data derived from them to validate the barriers 
identified, as shown in Table 2.7. 
The results show that the majority of the cases studied do not report any encountered 
barriers. The reasons for this might be that: (1) most of these case studies were written for 
commercial purposes, therefore they normally highlight the strengths and hide the 
weaknesses of the technology, (2) most of the case companies might not be aware of, or 
had not realised, the barriers of Web Services at this stage, owing to an insufficient 
knowledge of Web Services, and (3) the case study companies focus more on Web 
Services'benefits instead of their barriers. Only three companies among the 20 pointed out 
that they had concerns over Web Services' security and standards. This shows that there is 
lack of literature and real practices yet available on Web Services. Thus, the researcher 
proposes that further investigation regarding this area is needed. 
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Table 2.6 Classification of Web Services Barriers 
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Web Services Barriers 
Operational 
Operational challenges 
Managerial 
Difficulty in managing relationships 
Strategic 
Lack of business perspective 
IT Infrastructure 
Lack of large-scale implementation V/ v/ V/ V/ Io/ 
examples and experiences available 
Lack of security protocols and standards V/ 
Concern over security V/ V/ V/ V/ Iv/ 
Lack of user-interface encapsulation V/ 
Concern over maturity of integration 
Concern over transaction distribution 
Add complexity to business transaction 
Lack of system reliability at any moment V/ V/ 
Concern over whether old generation 
solutions are agile enough to react to 
changes 
Concern over maturity of Web Services 
payment methods 
Inexperience in architecting Web Services 
Lack of XML-based management 
protocol 
Organisational 
Increased organisational complexity 
Difficult to change internal organisational 
culture to embrace Web Services 
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Table 2.7 Summary of Case Companies and Web Services Barriers 
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Having reviewed EAI and Web Services literature, and examined their benefits and 
barriers, together with these of ERP, Middleware, and EDI reported in the normative 
literature, in the next section, the researcher evaluates the benefits and barriers of these 
technologies to gain a better understanding of these technologies. It is believed that such 
evaluation allows researchers and organisations to have a clear picture of the strengths and 
weaknesses of these technologies, and thus, they can compare them easily. 
2.3 Evaluate Benefits and Barriers of Integration 
Technologies 
Most organisations see integration technologies as tools to help them increase efficiency, 
improve relationships with their customers, reduce costs, and increase flexibility. However, 
each integration technology has its own strengths and weaknesses. Certain benefits have 
been consistently identified as critical factors for adopting integration technologies and for 
IT growth in organisations (Cragg and Zinatelli, 1995; Kuan and Chau, 2001; 
Themistocleous, 2002). Apart from the benefits, integration technologies have their own 
limitations (Themistocleous and Chen, 2004), and some barriers have been reported by 
Chwelos et a. l. (2001), lacovou et aL(1995), Ling (2001b), Themistocleous (2002), and 
Zinner (1999) as factors that influence the adoption of EDI and EAL Thus, it is expected 
that barriers may influence an organisation's decision to adopt integration technologies 
(Themistocleous, 2002). Therefore it is vital to analyse both the benefits and the barriers. 
Hence, based on the literature, the researcher first identifies, summarises and compares 
these benefits and barriers. After that, the identified benefits and barriers are classified and 
evaluated. Based on the discussion on the integration technologies and their characteristics 
from the previous section, the major benefits and barriers of EDI, EAI, ERP and Web 
Services have been identified and summarised in Table 2.8. 
Taking now the identified benefits and barriers of the integration technologies the 
researcher classifies and evaluates them according to the Shang and Seddon (2000a) 
benefits classification model, as shown in Tables 2.9 and 2.10, respectively. The ranking of 
the technologies follows a low (o), medium (Q), high (9) scale, similar to that used by 
Miles and Huberman (1994). 
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Table 2.8 Summary of Benefits and Barriers for Integration Technologies 
Integration 
Technology Benefits Barriers 
0 speeds up of transactions and reduces - value-added networks requires very high 
paperwork (Gaugler et al., 1996) expenditures, making them too expensive 
0 minimises errors and delays (Viswanadham and Gaonkar, 2001) 
0 improves data accuracy (Clarke, 1998) 0 time consumption of initial setup 
0 reduces operational costs (Gaugler et al., (Viswanadham and Gaonkar, 2001) 
EDI 1996) - lack of flexibility on file formats, i. e. same 
0 improves inventory control and provide file format is needed (lacovou et al., 1995) 
quick access to information (Charlesworth 0 high risk of data loss i. e. during the 
et al., 2002b) exchange, several types of data conversions 
0 provides strategic integration of EDI data involved (Doukidis et al., 1998) 
and information processing (Zinner, 1999) 
0 provides solution to problems of legacy * implementation complexity (Martin, 1998) 
systems (Holland and Light, 1999) - integration problems (Linthicurn, 1999) 
* reduces development risk (Kelly et al., - custornisation problems (Glass and Vessey, 
1999) 1999) 
ERP - increases global competitiveness (Holland et * over-budget and late projects 
al., 1999) (Themistocleous and Irani, 2001) 
- increases business efficiency (Markus and 0 organisational change and resistance to 
Tanis, 1999) change (Sumner, 1999) 
0 integrates all parts of organisation (Beretta, 0 problems with business strategy and 
2002) competitive advantage (Davenport, 1998) 
0 integrates business processes (Edwards and - market place confusion (Ring and Ward, 
Newing, 2000) 1999) 
0 achieves customer satisfaction (Pender, 0 lack of technical skills (Markus et al., 2000) 
2000) 0 high level of investment (Zahavi, 1999) 
0 reduces overall integration costs (Ring and 0 choice and maturity of integration 
Ward, 1999) technologies (Edwards and Newing, 2000) 
EAI 0 increases collaboration among trading 0 lack of technical standards (Themistocleous 
partners (Kalakota and Robinson, 2001) et al., 2001 c) 
- provides quicker responses to change and 0 complexity and flexibility concerns 
faster time for marketing (Morgenthal and (Charlesworth and Jones, 2003) 
La Forge, 2000) 
0 reduces development risks (Themistocleous 
et al., 2001 a) 
0 provides ability to invoke a function within 9 demands high-speed networks, high 
one program (Ruh et al., 2000) processing power and high level of detailed 
" uses notion of messages to communicate technical input (Edwards and Newing, 
between applications (Linthicum, 2004) 2000) 
Middleware 0 facilitates inter-application communication o 
high maintenance costs and complexity 
(Linthicurn, 2004) (Linthicum, 1999) 
0 facilitates communication with database 0 complex to replicate results (Edwards and 
(Edwards and Newing, 2000) Newing, 2000) 
0 facilitates communication between two or 
more applications (Linthicum, 1999) 
0 offers platform independence and achieves 0 lack of security protocols and standards 
interoperability (Curbera et al., 2001) (Banks, 2003; 2002) 
0 reduces time and cost of launching 0 lack of user-interface encapsulation 
applications (Hailstone and Perry, 2002) mechanisms (Samtani and Sadhwani, 2002) 
0 easier to integrate software with other pieces - concern over transaction distribution 
of software (Charlesworth et al., 2002b) management (Charlesworth et al., 2002b) 
0 achieves higher ROI (Hailstone and Perry, 0 lack of large-scale implementation examples Web Services 2002) available (Yu and Chen, 2003) 
- reduces costs (Wong. S., 2001) 0 risk of changing standards and vendor 
0 increases productivity (Milroy and Doyle, lock-in (Aponovich, 2002) 
2002) 
0 achieves customer satisfaction (Rosenberg 
and Mateos, 2003) 
increases business flexibility (Wong, 2002) 
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Table 2.9 Evaluation of Barriers for Integration Technologies 
Key: low (o), medium (9), high (e) 
In tegratio Techn logies 
EA1 EDI ERP Web 
Services 
Barriers 
Operational 
Operational challenges 9 
High level of investment 0 0 
Time-consuming initial setup 0 0 
Managerial 
Difficulty 111 managing relationships with others 9 0 0 
High risk of data loss 0 9 0 0 
Over-budget and late projects Q 9 0 0 
Lack of technical skills 9 9 0 0 
Strategic 
Lack of business perspective Q 0 0 0 
Problems with business strategy and competitive advantage 0 Q 0 0 
Market place confusion 0 0 0 Q 
IT Infrastructure 
Lack of large-scale implementation examples and experiences 
available 0 
Lack of security protocols and standards Q 0 0 0 
Concern over security Q Q 0 0 
Lack of user-interface encapsulation mechanisms 0 0 0 9 
Concern over maturity of integration technologies 0 0 0 9 
Concern over transaction distribution management 0 0 X 0 
Add complexity to business transaction protocol 
implementation Q 0 0 
Lack of system reliability at any moment Q 0 0 0 
Concern over old generation solutions agile enough to react to 
change 0 
0 
Lack of XML-based management protocol Q 0 0 0 
Lack of flexibility for file formats 0 Q 0 0 
Custornisation problems 0 Q 9 0 
Integration problems 0 0 Q 0 
Organisational 
Increased organisational complexity 0 Q 0 0 
Organisational change and resistance to change 0 Q Q1 0 
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Table 2.10 Evaluation of Benefits of Integration Technologies 
Key: low (o), medium (Q), high (e) 
I ntegrati n Tech ologies 
EA1 EDI ERP Web 
Services 
Benefits 
Operational 
Reduce operational costs 0 0 Q 0 
Achieve customer satisfaction 0 Q Q 0 
Minimise errors, delays and increase accuracy of data 0 Q 0 0 
Increase productivity 0 0 Q 0 
Managerial 
Improve inventory controls and quick access to information 0 
Achieve higher ROI Q 0 Q 0 
Increase revenue 
Reduce processing time and provide faster delivery of products or 
services 
Simplify transaction flow 
Strategic 
Increase business and management efficiency 
Increase competitive advantage 0 0 
Increase collaboration among customers, services providers and 
intermediaries 
Increase business opportunities 
IT Infrastructure 
Offer solutions to problems of legacy systems 9 0 0 0 
Minimise cost of ownership and development costs Q Q 0 0 
Reduce development complexity, times and risks Q Q 0 0 
Automate business processes 0 Q Q 0 
Provide open standard Q 0 0 0 
Reduce integration costs Q Q Q 0 
Reduce integration complexity and speed up application integration Q 
Permit full-scale integration 0 
Provide real-time service-oriented architecture (SOA) 0 Q 0 0 
Provide multiple connection points for other systems to integrate with Q 0 0 
Offer ease of integration with other pieces of software 0 Q 0 0 
Simplify design development, maintenance and usage 0 Q 0 0 
Provide platform and language independence Q 0 0 0 
Achieve reusability and flexibility 0 Q 
Provide stability using dynamic integrated interface to integrate 
systems 
0 Q 
Achieve interoperability 0 9 
Able to unite all major systems' vendors (i. e. vendor neutral) 0 0 
Reduce time and costs of launching applications Q 0 0 
Organisational 
Increase flexibility 
Quick response to change and business needs 0 
Reduce time to market 0 Q Q 
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So far, the researcher has reviewed the literature on integration technologies to provide a 
better understanding of them. It is believed that all technologies mentioned in this section 
might be used to help organisations automate their business processes and information 
systems. Although each integration technology provides some solution to integration 
problems, no single integration technology addresses or solves all the integration problems 
(Ruh et al., 2000). Rogers (1995) suggests that new technology has to provide solutions 
for existing problems or open up new opportunities to motivate an organisation to take a 
proactive decision to adopt them with a trading partner. Hence, after presenting and 
analysing the existing integration technologies, in the next sections the researcher studies 
the existing literature to investigate how integration technologies are being adopted by 
SMEs and large organisations to support their IS integration. 
2.4 Current Research on Integration Technologies 
Adoption in SMEs 
Nowadays, many organisations are changing their strategies from a single sourcing or a 
point-to-point integration strategy to an approach of building and evolving a standardised 
integration architecture that enables fast assembly and disassembly of business processes 
and corresponding business software components. Thus, this section investigates the 
current state of knowledge concerning the adoption of integration technologies by SMEs. 
As mentioned in Chapter 1, the literature has shown that some SMEs adopt ERP and EDI 
to automate and integrate their business processes. These studies included those by 
Iacovou et al. (1995), Daniel (2003), Hughes et al. (2003), Kuan and Chau (2001), 
Waarts et al. (2002), Ravarini et al. (2000), and Tagliavini et al, (2002). Among these, the 
framework proposed by Iacovou et al. (1995) presented the most comprehensive research, 
by focusing on the adoption of integration technologies by small businesses (Kuan and 
Chau, 2001). 
lacovou et al. (1995) proposed an adoption framework to address the issue of the major 
factors that explain the EDI adoption behaviour of small organisations and the expected 
impact of the technology in the small business context, based on a multi-case study. These 
factors were: (1) perceived benefits of EDI, which are categorised into direct benefits and 
indirect benefits. Direct benefits are operational savings related to the internal efficiency 
of the organisation, whereas indirect benefits refer to the impact of EDI on the business 
processes and relationships (e. g. tactical and competitive advantages), (2) organisational 
readiness, which measures the level of the financial and technological resources of the 
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company, and (3) external pressures, which refers to influences from the organisational 
environment. The two main sources of the latter include the competitive pressure and 
impositions by trading partners. Several other factors that inhibit EDI adoption in small 
organisations were also identified by lacovou et al. (1995) as being: (1) costs, (2) 
complexity of the technology, (3) the need to change internal systems, (4) lack of 
technological skills, and (5) lack of system integration. However, these factors were not 
included in their model, as they claimed that as these factors have generally been 
identified through studies of large organisations, their applicability to small business is 
questionable. Based on the EDI model proposed by Iacovou et al. (1995), Heck and 
Ribbers (1999) proposed a model which explains the adoption and impact of EDI in Dutch 
SMEs. They found that apart from the perceived benefits, organisational readiness, and 
external pressures, the availability of EDI standards appears to be an important factor that 
influences the adoption of EDI in SMEs. 
The lacovou et al. (1995) study investigated EDI adoption in small businesses by focusing 
on factors in the technological (perceived benefits), organisational. (organisational 
readiness) and environmental (external pressure) contexts (Kuan and Chau, 2001). This is 
very similar to the framework suggested by Tornatzky and Fleischer (1990), which 
indicates that there are three elements that influence the process by which innovations are 
adopted: (1) external environmental context, (2) technological context, and (3) 
organisational. context. This framework has been empirically tested, and has been found a 
useful model in understanding the adoption of technological innovations. An example is 
the study by Chau and Tam (1997) on the adoption of open systems. This study integrated 
the work by lacovou et al. (1995) and Tornatzky and Fleischer (1990) to examine small 
business EDI adoption in the three contexts. In a more recent study, Kuan and Chau (200 1) 
also integrated lacovou et al. (1995) and Tornatzky and Fleischer (1990) to examine the 
secondary characteristics (i. e. the perceived attributes of innovations) of EDI adoption in 
small business in the three contexts. 
Chwelos et al. (2001) further validated the model proposed by lacovou et al. (1995) and 
used an empirical work to predict EDI adoption. They suggested that the factors identified 
by lacovou et al. (1995) can be addressed in three major types of adoption perspectives: 
technological, organisational, and inter-organisational. By incorporating the factors 
proposed by Iacovou et al. (1995) with the other existing factors from the literature, 
Chwelos et al. (2001) reported those found from their studies, which included: (1) 
competitive pressure, (2) dependency on trading partner, (3) enacted trading partner power, 
(4) industry pressure, (5) financial resources, (6) IT sophistication, and (7) trading partner 
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readiness. Apart from EDI adoption by SMEs, Vidgen et al. (2004) explored the role of 
Web Services in SMEs through the application of the Venkatraman (1994) business 
transformation model, using case study strategy. The case identified the potential benefits 
for SMEs provided by Web Services technology and considered those factors that enabled 
successful Web Services adoption, which they suggested were: (1) senior management 
support, (2) knowledge of transfer mechanisms, and (3) employing a suitable technical 
architecture. 
Many other factors that influence the adoption of IT in SMEs are also identified from the 
literature. Hughes et al. (2003) conducted a study to investigate the reasons underpinning 
the diverging adoption rates of different types of inter-organisational systems among 
SMEs. They found that, under the right conditions, SMEs could be successful innovators 
of new technology. These conditions include: (1) low costs, (2) relevance of and flexibility 
to business needs, and (3) previous experience with technology, while high costs, lack of 
relevance and flexibility and lack of previous experience with technology are proven 
factors that restrict the adoption of traditional inter-organisational systems amongst SMEs. 
Based on the existing literature, Ling (2001a) examined and identified factors that were 
considered to be relevant to the adoption and diffusion of e-commerce, which are: (1) 
organisation: firm size, top management support, organisational readiness, organisational 
structure and organisational culture, (2) innovation: perceived relative advantage, 
complexity, trainability, observability, and compatibility, (3) communication: information 
sources, communication channels, and communication amount, (4) industry: competitive 
pressures, pressures from trading partners, and critical mass, and (5) national: level of 
government support, level of national infrastructure, and cultural differences. Morrell and 
Ezingeard (2002) proposed a framework for the adoption of inter-organisational systems 
based on the objectives, drivers, inhibitors and enablers. They reported that the reasons for 
the lack of inter-organisation systems' adoption amongst SMEs were: (1) a 
culturally-rooted lack of vision and awareness, and (2) the realisation of benefits. 
Based on the literature review in Section 2.4, most of the literature on SMEs adopting 
integration technologies has mainly focused on the adoption of EDI. The literature 
concerning the adoption of EAI or Web Services by SMEs has remained very limited. 
Although EAI and Web Services adoption models for larger organisations are available, 
currently there is still an absence of models explaining their adoption by SMEs. This might 
be partly due to the fact that EAI and Web Services are only beginning to emerge, and 
adoption is still in the early stage, and partly due to the issue of whether it is accepted that 
EAI and Web Services' implementation is necessary for SMEs (Hailstone and Perry, 2002). 
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Thus, a better understanding of the ways in which SMEs adopt and implement integration 
technologies is necessary because previous research in the area is limited and a significant 
percentage is out of date, due to the rapidly changing economics of using IT, and the 
resulting increased adoption by smaller enterprises (Caldeira and Ward, 2003). Based on 
the literature review in this section, the researcher has summarised the factors for EAI, 
EDI, and Web Services adoption in SMEs, as shown in Table 2.11. 
Table 2.11 Summary of Factors Influencing Adoption of Integration Technologies 
in SMEs 
Factors EDI Web Services 
Availability of Standards 
Business Complexity 
Competitive Pressures 
Control Procedure 
Dependency on Partners/ Trading Partner Readiness/Pressure 
Environmental Characteristics 
Evaluation Framework for Integration of Technology and 
Packages 
External Pressure 
--Tx--tent of Organisational Change 
IT Sophistication 
Knowledge Transfer Mechanism 
Organisational Readiness 
Perceived Financial Cost/ Financial Resources V/ 
Perceived Benefits (Direct and Indirect) I/ 
Perceived Technical Competence/ Technological Skills Readiness V, 
Perceived Industry Pressure 
Perceived Governmental Pressure 
Prior EDI experience V/ 
Support/ Organisation Support V/ 
Senior Management Support V/ 
Suitable Technical Architecture V/ 
From the analysis of the factors reported in the existing literature, the researcher found that 
literature related to the adoption of EAI and Web Services' adoption in SMEs is largely 
lacking. Thus, a research issue is raised which needs further investigation. After this 
review of current research on the adoption of integration technologies by SMEs, the next 
section studies the theory/theories used to predict integration technology/IT adoption in 
SMEs and large organisations, in order to locate the appropriate theory/theories that might 
be applied to study them. 
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2.5 Review of Theories Applied to Study Adoption of 
Integration Technologies by SMEs 
Most of the initial studies on innovation have used two distinct perspectives for analysis: 
(1) adoption, and (2) diffusion (Premkumar et al., 1994). While studies using the former 
have evaluated the characteristics of an organisation or society that make it receptive to 
innovation and change, studies using the latter have attempted to understand why and how 
an innovation spreads, and what characteristics of the innovation lead to widespread 
acceptance. An innovation is any idea, practice, or material artifact perceived to be new by 
the relevant unit of adoption (Zaltman and Holberk, 1973). Damanpour (1991) also 
defined organisational innovation as the implementation of an internally generated or 
borrowed idea, whether pertaining to a product, device, system, process, policy, 
programme, or service, that was new to the organisation at the time of adoption. According 
to Rogers (1995), the term 'technology' is often used as a synonym for innovation. 
The study of innovation, adoption, adaptations and usage of IT has a long and rich history 
in the management and organisation-oriented research traditions, and has been empirically 
examined in wider contexts (Rogers, 1995). A number of theories and models have been 
adopted from diverse disciplines, and have been modified, developed and validated by IS 
researchers to understand and predict technology adoption and usage. These include 
various theories such as Theory of Acceptance Model (TAM), Diffusion of Innovation 
Theory, Theory of Reasoned Action (TRA) and Theory of Planned Behaviour (TPB) 
(AJzen, 1985; Attewell, 1992; Bharadwaj, 2000; Caldeira and Ward, 2003; Davis, 1989; 
Fishbein and Ajzen, 1975; Hu et al., 1999; Rogers, 1995). However, according to the 
literature, the work on the adoption of technological innovations rests alone in two major 
areas: (1) intention-based models such as the Technology Acceptance Model proposed by 
Davis (1989), and (2) innovation models such as Rogers' (1995) that focus on innovation 
characteristics and processes. However, these two theories are mainly focus on individual 
prospect. 
A review of the literature shows that many of the studies on the adoption of IT innovation 
e. g. EDI studies, have used the Rogers' (1995) diffusion of innovations theory to identify 
those attributes of the innovation that influence its adoption. Recent works along this 
line 
include Moore and Benbasat (1991), Attewell (1992), Rai and Howard (1993), and 
Premkumar and Potter (1995). The innovation adoption/diffusion literature examines the 
various factors that influence the adoption of innovation, the characteristics of the adopters, 
the process of adoption decision making, and the diffusion of innovation in the population. 
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Rogers (1995) provides a number of generalisations regarding classical 
adoption/diffusion: 
Innovations have certain characteristics that adopters perceive as determining the 
rate of adoption. Some of the characteristics are their advantages, and their 
compatibility, complexity, trialability and observability. 
There are personal characteristics (e. g. level of education) for potential adopters that 
make them more innovative than others. 
The decision to adopt and use them unfolds in stages: the awareness stage of 
acquiring information about the innovation, the persuasion stage of being persuaded 
to adopt the innovation, the decision stage of deciding to adopt it, the implementation 
stage of implementing the innovation and using it, and finally, the confirmation stage 
of evaluating the actual outcomes with expectations. Different factors influence the 
adopters during each of the various stages. 
The behaviour of some individuals (champions or change agents) can accelerate the 
adoption of the innovation. 
The diffusion process usually starts out slowly, but 'takes off rapidly after an initial 
period, before eventually levelling off. 
There are a few studies concerning EDI adoption by SMEs that are based on Rogers' (1995) 
diffusion of innovation theory. Chau and Tam (1997) identified the key determinants of 
small business EDI adoption. lacovou et al. (1995) study the EDI adoption in small 
business based on the attributes proposed by Rogers (1995). Other studies, such as Kendall 
et al. (2001), used a portion of Rogers' model of innovation diffusion as the framework, 
and treated e-commerce as a form of new innovation. They analysed those factors that 
affected the adoption of e-commerce by SMEs in Singapore. 
In addition, the resource-based theory is often used to explain the adoption and use of 
information systems and technology in SMEs, since it emphasises an understanding of the 
internal capabilities that enable firms to secure competitive positions, and the importance 
of internal resources in a firm. This theory has been hailed as a promising approach to the 
study of firms (Barney, 1991; Caldeira and Ward, 2003). The theory focuses on the idea of 
costly-to-copy attributes of the firm as sources of business returns and the means to 
achieve superior performance and a competitive advantage (Barney, 1991; Bharadwaj, 
2000; Conner, 199 1; Conner and Prahalad, 1996). A company can also be understood as a 
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collection of resources: physical capital, human capital, and organisational (Barney, 1991). 
Resources that cannot be easily purchased, that require an extended learning process, or 
are a result of a particular corporate culture, are more likely to be unique to the enterprise 
and, therefore, more difficult to imitate by competitors. There are a few studies that use the 
resource-based theory to explain the adoption of IS by SMEs. Thong (2001) developed a 
resource-based model of IS implementation for small businesses, based on the 
resource-based and diffusion of innovation theories. Caldeira and Ward (2003) used the 
resource-based theory to interpret the adoption and use of information systems and 
technology in manufacturing SMEs. 
Despite most of the studies having used the diffusion of innovation theory proposed by 
Rogers (1995) to identify attributes of innovation that influence its adoption, many 
researchers have questioned the validity of its application for complex technological 
innovations at an organisation level (Attewell, 1992). This situation might become more 
complex when looking at the diffusion and adoption of innovation in SMEs, since they 
have very different characteristics from other organisations, as mentioned earlier. Thus, 
the researcher suggests that simply using the diffusion of innovation theory may not be 
able to provide a complete explanation for the adoption of integration technologies' by 
SMEs. Other theory, such as resource-based theory, as mentioned above, might be 
expected to be used to help explain the integration technologies research for SMEs. 
After discussing the current research on the adoption of integration technologies by SMEs 
and its related issues, the next section will examine the research on the adoption of 
integration technologies by large organisations. It is observed that the studies related to the 
adoption of integration technologies by SMEs, which this research focuses on, has not 
been analysed as much as the adoption of integration technologies by large companies, 
especially in the areas of EAI and Web Services adoption. 
2.6 Current Research on Integration Technologies' 
Adoption in Large Organisations 
The adoption of integration technologies is a problematic area of concern, as the variables 
involved are fluid, transparent and difficult to determine (Currie et al., 2004). The essence 
of the analysis relies to a large extent on the intuitive experiences of the managers engaged 
within the business interface and in many instances is also associated with trust 
(Ratnasingam, 2004). Consequently, analysts are not concerned with the specifics of IS 
assessment metrics, detailed benefits measurement or mechanistic evaluation techniques, 
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they are concerned only with successful outcomes (Currie et al., 2004). A neglected 
feature of any improved integration technologies performance is to ensure a context- 
specific and appropriate technological infrastructure. DeLone and McLean (2003) note, in 
reviewing variables, no single measure is intrinsically better than another, so the choice of 
a success variable is often a function of the objective of the study, the organisational 
context, the aspect of the information system which is addressed by the study, the 
independent variables under investigation, the research method, and the level of analysis. 
DeLone and McLean's (2003) assertion clearly identifies the complexity of 'factor' 
selection and the impact of their relationship. These theoretical arguments are consistent 
with the Tornatzky and Fleischer (1990) popularly known innovation process framework. 
Since they model innovation processes in general, the implications of 'contingency'would 
suggest a way along which integration technologies' innovation adoption studies can 
usefully be evaluated. 
A review of the adoption literature in an organisational context indicates a considerable 
amount of research on the topic. These studies have focused on different aspects of EDI, 
EAI, ERP and Web Services adoption in large organisations. Baneý ee and Golhar (1994) 
examined the positive and negative impacts of various factors on the EDI selection 
decision alone, to assess the impact of EDI on an organisation's employees. Hart and 
Saunders (1998) studied the role of power and trust in EDI adoption and use. The study 
also evaluated the differences between proactive and reactive firms, in terms of the extent 
of the adaptation, external connectivity with trading partners, and the integration of EDI 
information. They found that the specific factors that affected the adoption of EDI in large 
organisations were: (1) supplier dependence, (2) customer power, (3) volume of EDI use, 
(4) supplier commitment, (5) supplier trust, and (6) diversity of EDI use. 
Moreover, Vega et al. (1997) define a model which examined the role of several factors 
related to the external environment and the organisational context in influencing the extent 
to which EDI is integrated, and whether more extensive integration impacts on 
organisational outcomes. These factors were: (1) competitiveness, (2) uncertainty, (3) 
dependence, (4) communication needs, (5) technology and services, (6) organisational 
maturity, (7) IT maturity, (8) rationale for EDI, (9) implementation process, (10) top 
management support, and (11) perceived benefits. Premkumar and Ramamurth (1995) 
examined the role of inter-organisational factors on the decision mode for the adoption of 
EDI. These factors were: (1) competitive pressure, (2) exercised power, (3) internal need, 
and (4) top management support. 
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Furthermore, Themistocleous (2002) studies the adoption of EAI in multinational 
organisations and identified several factors for EA1 adoption, such as the benefits, barriers, 
costs, internal pressures, external pressures, IT sophistication, IT infrastructure, support, 
and the evaluation framework for the integration of the technologY and packages. 
In more recent studies, Wu and Sawy (2003) studied Web Services as a special case of IT 
industry innovation. They first reviewed two key issues at the innovation level of analysis: 
the type of innovation and innovation characteristics. They then developed a 3-layer 
nested-stage model as a road map for studying Web Services innovation. Zhang and 
Huang (2004) proposed a Web Services adoption model by applying the diffusion theory 
and security-related research to technology adoption. Chen (2003) developed a framework 
for analysing the driving forces for the adoption of Web Services, based on a literature 
review, a technical information analysis, and field and Web-based case studies. 
In addition, Bradford and Florin (2003) discussed the adoption of ERP in a general 
organisational context. They found that the factors affecting the adoption of ERP by large 
organisations were: (1) innovation characteristics, (2) organisational characteristics, and 
(3) environmental characteristics. Waarts et aL (2002) reported on the assumption that the 
factors explaining adoption decisions do not change over time. Their study challenges this 
assumption, and adds to the existing literature by investigating the dynamics of the factors 
influencing adoption. 
The researcher has summarised the factors influencing the adoption of integration 
technologies discussed in this section, as shown in Table 2.12. 
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Table 2.12 Summary of Factors Influencing Adoption of Integration Technologies 
in Large Organisations 
Factors EA1 EDI Web Services 
Adopter Characteristics 
Availability of Standards 
Barriers 
Compatibility 
Complexity 
Competitive Pressures 
Communicability 
Cost 
Customer Power 
Customisability 
Ease of Use V/ 
Dependency on Partners/ Trading Partner 
Readiness/Pressure V/ 
Divisibility V/ 
Environmental Characteristics 
Evaluation Framework for Integration Technology and 
Packages V/ 
External Pressure 
External Environment Characteristics 
Image 
IS Innovation Type 
IT Sophistication V/ 
IT Infrastructure 
Internal Environment Characteristics 
Internal Pressure V/ 
Innovation Characteristics/ Perceived Innovation 
Characteristics 
Organisational Characteristics 
Perceived Financial Cost/ Financial Resources 
Perceived Benefits (Direct and Indirect) V/ 
Perceived Technical Competence/ Technological Skills 
Readiness V/ 
Relative Advantage 
Result Demonstrability V 
Security/ Control Procedures 
Support/ Organisation Support 
Stakeholders 
Supplier Trust 
Supplier Comn-fitment 
Technical Factors 
Triability 
Visibility 
Voluntariness 
Web Services Awareness Readiness V 
Web Services Fit Readiness V/ 
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2.7 Conclusions 
This chapter begins by discussing the literature on the emerging integration technologies 
like EAI and Web Services. In doing so, since Web Services are a relatively new research 
area with limited literature, to provide a better understanding on this area, the researcher 
proposes classifications of Web Services benefits and barriers. The data for the 
classification derive from the analysis of published case studies. This categorisation 
provides better understanding and helps researchers to analyse the benefits and barriers of 
Web Services. In addition, the Web Services benefits and barriers are classified according 
to the model proposed by Shang and Seddon (2000) which separates them into: (1) 
operational, (2) managerial, (3) strategic, (4) IT infrastructure, and (5) organisational. 
Thereafter, various integration technologies such as ERP, EDI, EAI and Web Services are 
evaluated, again to provide a better understanding on these technologies, and to help 
organisations and researchers to compare them easily. 
In the following two sections, the researcher identified various factors affecting the 
adoption of integration technologies by SMEs as well as reviewing the theories applied to 
study this adoption. In doing so, various factors used to explain the adoption of EDI by 
SMEs were identified. The researcher also found that there is an absence of factors that can 
be applied to EAI and Web Services adoption in SMEs. In addition, the literature review 
shows that innovation diffusion and resource-based theories are often applied to explain 
the adoption of integration technologies by SMEs. In the following section, various factors 
affecting the adoption of integration technologies (EDI, EAI and Web Services) by large 
organisations were identified by the researcher. 
Two important research issues came from the literature review presented in this chapter 
that require further research. The first issue is that there is an absence of theoretical models 
that explain the adoption of EAI and Web Services in SMEs. The explanation for this is 
that Web Services and EAI are relatively new research areas, and only a few studies have 
been carried out. The second issue is that the existing works point out that smaller 
organisations have been shown to have different technology adoption patterns than large 
ones (Chwelos et aL, 2001; Kuan and Chau, 2001; Raymond and Bergeron, 1996). 
However, it is unclear whether SMEs and large organisations take decisions for the 
adoption of integration technologies by focusing on different factors. These research 
issues, derived from the literature review and presented in this chapter, are taken into 
consideration and addressed in Chapter 3. 
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Chapter 3: Conceptual Model 
Summary 
The previous chapter has highlighted some issues for further investigation. The main 
research issues derived from Chapter 2 emphasised that: (1) the theoretical models that 
describe the adoption of EAI and Web Services by SMEs are limited, (2) the existing 
works point out that smaller organisations have been shown to have different technology 
adoption patterns from large ones, however it is unclear whether the differences between 
SMEs and large firms can affect their integration technologies adoption decisions, and (3) 
it is also unclear whether SMEs and large organisations focus on different factors when 
taking decisions for the adoption of integration technologies. Thus, to address these 
research issues, this chapter alms to conceptualise a model that can be used to explain the 
adoption of EAI and Web Services based on a comparative analysis between SMEs and 
large organisations. The researcher uses the findings and literature reported from the 
previous chapter to further analyse the area under study. Additionally, an exploratory 
investigation in the form of survey study is conducted by the researcher, and the survey 
results are used as part of the literature review material to support the comparative analysis 
between SMEs and large firms for their integration technologies adoption. This is done 
with a particular focus on the research aim of this thesis, as stated in Section 1.7. The 
proposed model attempts to contribute in the EAI and Web Services adoption area, as it 
describes the dimensions that influence the different adoption factors in SMEs and large 
organisations, and critically analyses and classifies the different adoption factors in them 
(e. g. common factors, factors explicitly for SMEs, and factors explicitly for large 
organisations). 
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3.1 Introduction 
Despite the advantages that IS integration can offer to organisations (as mentioned in 
Sections 2.2 and 2.3), little attention has been paid to the adoption of integration 
technologies by SMEs (Hughes et al., 2003; Tagliavini et al., 2002). Iacovou et al. (1995) 
reported that SMEs differ from large companies in many ways that affect the adoption of 
integration technologies. These differences include: (1) the lower levels of resources 
available for this (lacovou et al., 1995; Kuan and Chau, 2001), (2) the substantially less 
sophisticated IS management (Kagan et al., 1990; Tagliavini et al., 2002), (3) the needs for 
integration and their characteristics, and (4) the quantity and quality of the available 
environmental information (Pearce et al., 1982). For these reasons, Kuan and Chau (2001), 
among others, suggested that the general applicability of the studies in large organisations 
may be questionable if applied to small businesses. Thong (1999) also argued that because 
of the unique characteristics of small businesses, there is a need to examine whether those 
models for IS adoption developed for the large-business context can be equally applied to 
small businesses. 
Although the adoption of integration technologies is recognised in the normative literature 
as being different between large and small companies, the literature on the adoption of 
integration technologies by SMEs remains limited, especially in the areas of EAI and Web 
Services. Nevertheless, among the existing works, their focus mostly emphasises either 
the adoption decision or the successful implementation factors (Chwelos et al., 2001; 
Kuan and Chau, 2001; Raymond and Bergeron, 1996). To the best of the researcher's 
knowledge, there are no studies which emphasises on the reasons why SMEs and large 
companies take the decision to adopt integration technologies, which focus specifically on 
the different factors. Thus, this presents a research issue which needs further investigation. 
Therefore, based on the issues identified in Chapter 2 that: (1) theoretical models 
describing the adoption of EAI and Web Services by SMEs are limited, and (2) existing 
works point out that smaller organisations have been shown to have different technology 
adoption patterns from large ones, it is however unclear whether SMEs and large 
organisations take adoption decisions by focusing on different factors. This chapter 
attempts to address these issues by studying the factors affecting the adoption of 
integration technologies by comparatively analysing the adoption factors between SMEs 
and large companies. In addition, results from an exploratory investigation conducted by 
the researcher in the form of a survey study (with 68 usable responses and 87% of the 
responding firms being users of integration technologies) are also used to assist the 
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comparison and the research issues analysis (see Appendix A for survey results). The 
purpose of the survey study was to explore the differences between SMEs and large 
organisations for their integration technologies adoption since the literature related to 
these areas has proved to be largely lacking. Thus, to assist the analysis of research issues 
identified in Chapter 2, the exploratory investigation was conducted by the researcher 
according to the research questions identified in this chapter. It is believed that such an 
exploratory investigation can assist the researcher to better analyse the research issues 
identified in Chapter 2, and hence, to provide a more comprehensive analysis of these 
issues. 
Therefore, this chapter aims to identify the significant differences in the way that SMEs 
and large companies approach integration technologies, and to conceptualise a model that 
can be used to explain the factors that influence the different adoption factors between 
SMEs and large organisations. In doing so, the parameters are first identified that can be 
used to explain the adoption of integration technologies between SMEs and large firms, 
which are the nature of the organisations, company size, integration needs, adoption 
factors for SMEs and large organisations, and time. The next step is to investigate further 
whether the identified parameters can be used to explain the factors that influence the 
different adoption factors between SMEs and large organisations. Thus, a conceptual 
model is then introduced based on the analysis of the existing adoption factors reported in 
the literature. The proposed model can be used as a decision-making tool, and to support 
management when taking decisions regarding the adoption of integration technologies. 
Additionally, it can be used by researchers to analyse and understand the differences 
between SMEs and large organisations in their adoption of integration technologies. 
The organisation of Chapter 3 is as follows. Section 2 will introduce the analysis of the 
research issues identified in Chapter 2, and will identify the parameters that can be used to 
explain the adoption of integration technologies between SMEs and large organisations. 
Section 3 will discuss the different adoption factors between SMEs and large organisations. 
Thereafter, section 4 proposes and describes the conceptual model that explains the 
different factors between SMEs and large firms in relation to their adoption of integration 
technologies. 
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3.2 Research Issues Analysis 
3.2.1 Nature of Organisations 
Globalisation forces many enterprises to change the way they do business. To compete in 
global markets, SMEs need to develop new business strategies and deploy new 
technologies (e. g. Web Services and EAI). However, Storey (1994) argued that the size of 
small businesses creates a special condition, which can be referred to as resource poverty, 
that distinguishes them from their larger counterparts and requires some different 
management approaches. Thus, it is vital to identify the nature of SMEs to assess what 
makes them distinct from other types of organisation (e. g. large organisations), as the 
nature of SMEs might be a real obstacle to their adoption of integration technologies. 
SMEs comprise a significant part of the economy and are characterised by high firm 
failure rates (Storey, 1994). Storey and Cressy (1995) reported that about 11% of small 
businesses fail to survive in any given year, a failure rate six times higher for smaller than 
for larger businesses. This is due to the fact that SMEs usually: 
0 have little ability to influence market price by altering their output (Kirby, 2003), 
0 have small market shares, so are unable to erect barriers to enter their industry 
(Deakins and Freel, 2003), 
cannot easily raise prices and tend to be heavily dependent on a small number of 
customers (Storey, 1994). 
Small businesses cannot usually afford to pay for the kind of accounting and book-keeping 
services they need, nor can their new employees be adequately tested and trained in 
advance (Welsh and White, 198 1). Small businesses are also under increasing pressure to 
employ IS to maintain their competitive positions. At the same time, there are more 
barriers to IS implementation in small businesses than there are for large businesses, due to 
the high capital investment and skilled manpower involved in implementing and operating 
IS (Thong, 200 1). Welsh and White (198 1) also pointed out that resource constraints (time, 
finance and expertise) in small businesses are based on the concept of resource-based 
theory. As mentioned in Section 2.4, resource-based theory is often used to explain the 
adoption and use of information systems and technology in SMEs. According to it, 
firms 
are characterised as being collectors of resources or capabilities. A firm's resources may 
include both tangible and intangible assets, including capabilities, organisational 
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processes, infon-nation, and knowledge, that are all controlled by a firm to enable it to 
conceive and implement strategies that improve its efficiency and effectiveness (Barney, 
199 1). Resource-based theory emphasises an understanding of the internal capabilities that 
enable organisations to secure competitive positions, and the importance of internal 
resources in a company (Barney, 1991; Caldeira and Ward, 2003). In this research, 
resources-based theory is applied to explain the importance of the natural resources of a 
company, in terms of the integration of its technologies adoption decision (e. g. time, 
finance, and expertise constraints). 
0 Time constraints refer to the limited amount of time available for activities beyond 
the normal job responsibilities of individuals in small businesses. 
0 Financial constraints refer to the limited amount of finance available for activities 
beyond the normal operations of small businesses. 
0 Expertise constraints refer to the limited amount of expertise within small 
businesses to carry out activities beyond designated job responsibilities. 
Based on these, Welsh and White (198 1) reported that: (1) SMEs have to control their cash 
flows carefully, as they do not have unlimited funds for their IS project, (2) SMEs tend to 
choose the cheapest system, which may be inadequate for their purposes, (3) SMEs 
usually underestimate the amount of time and effort required for adopting integration 
technologies, and (4) SMEs normally engage consultants and IT vendors to develop and 
support their information systems (Thong, 2001). For example, SMEs might prefer to 
outsource most of their activities, whereas large companies might prefer to outsource only 
those activities which are not directly related to their business strategies, or even to 
manage these activities totally on their own. 
T3 - Resources such as time, finance, and expertise, all necessary for planning, represent the 
most critical difficulties for small businesses (Cohn and Lindberg, 1972). For this reason, 
Kagan et al. (1990) and Tagliavini et al. (2002) claimed that SMEs usually have 
substantially less management over their sophisticated IS, and that this might affect the 
way that they approach integration technologies. In addition, according to Attewell's 
(1992) technology diffusion theory, it emphasises the role of external entities (e. g. 
consultants and IT vendors) as knowledge providers in lowering the knowledge barrier or 
knowledge deficiency on the part of potential IS adopters. Small businesses tend to delay 
in-house IS implementation as they have insufficient knowledge to implement IS 
successfully (Thong, 2001). 
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Additionally, according to the survey results reported in Appendix A, Section A. 1, it 
suggests that the nature of SMEs might be an obstacle to their adoption of integration 
technologies. The reasons for this are: (1) the results show that cost is still an obstacle to 
SMEs as they cannot really afford to spend extra amounts of money on R&D investment, 
(2) some SMEs still find it unnecessary to implement integration technologies as there are 
not that many employees within the organisation, and (3) most SMEs still lack of 
knowledge about integration technologies compared to large counterparts. 
Thus, based on the discussion in this section, it appears that the nature of SMEs, in terms 
of external and internal resources (e. g. time, finance and expertise), impacts on the way 
that they approach integration technologies. The following research question is therefore 
raised for further investigation. 
RQ1: Is the nature of SMEs'resources a real obstacle to EAI and Web 
Services adoption? 
3.2.2 Company Size 
As mentioned in the literature, SMEs and large organisations manage their systems in 
different ways due to company size differences (DeLone, 1988; lacovou et A, 1995; Kuan 
and Chau, 2001). Apart from organisational or strategic remarks, various literature 
emphasises size as one of the issues that is increasing the need for the co-ordination and 
control of organisational activities (Howard and Hine, 1997; Ling, 2001; Nilakanta and 
Scamell, 1990; Yasai-Ardekani and Haung, 1997). Tagliavini et al. (2002) proposed that 
company size is an important factor affecting ERP adoption. DeLone (1981) also 
suggested that computer usage characteristics are different in organisations of different 
sizes. Other research work, like IDC's (1999), suggests a direct relationship between the 
size of organisations and the percentage of those organisations in which ERP has been 
implemented. All these studies indicated that the size of the organisations has many 
different impacts on the ways that the organisations do business. For example, the same 
system might be managed by 200 employees from the IT department in large companies, 
but managed only by 20 or fewer employees in small companies. 
Moreover, as reported in Chapter I (see Table 1.1), SMEs can be categorised as micro 
sized companies if they have up to 20 employees, small-sized if they have up to 100 
employees, and medium-sized if they have up to 500 employees. With more than 500 
employees, companies can be seen as large organisations. Company size is important, as 
a company with 20 employees and a company with 500 employees have different ways 
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of managing their IS. According to the survey results reported in Appendix A, Section 
A-2, it suggests that SMEs and large organisations manage their IS in different ways. For 
example, the results show that the majority of the integration technologies users in large 
organisations (around 71.4%) reported that the MIS department is in charge of the 
companies' information systems. As for SMEs, around 40% of respondent report that their 
information systems are managed by the MIS department, and around 60% of them claim 
that their IS are managed by managers or outsourced. The possible explanations are that 
firstly, the culture of a small enterprise is tied in with the needs, desires and abilities of its 
owner (Bridge et aL, 1998). The owners of SMEs often like controlling their own destiny 
and doing things differently. Thus, most of the SMEs managers like to manage IS on their 
own. Secondly, according to Carter and Evan (2000), due to the lack of financial resources 
and expertise in IT, SMEs usually do not develop IS on their own. Instead, they rely more 
on standardised and 'off-the-shelf' software packages, and normally seek external support 
for their IT problems, such as friends, vendors or consultants. As a result, many SMEs like 
to outsource their systems. Thus, the discussion here indicates that companies of different 
sizes manage their IS differently. 
In accordance with the views discussed in this section, the researcher suggests that it is 
possible that companies of different sizes may follow different approaches for their 
adoption of integration technologies. Thus, a research question is proposed for further 
investigation: 
RQ2: What is the relationship between integration technologies and their 
adoption in companies of different sizes? 
3.2.3 Need for Integration 
Rogers (1995) suggests that organisations adopt a new technology only if it provides 
significantly better benefits than their existing ones. A new technology needs to provide 
solutions for existing problems or open up new opportunities to motivate an organisation 
to take a proactive decision to adopt it with a trading partner (Rogers, 1995). Although the 
organisational structure of larger organisations could be very different from SMEs, 
companies of any size show a critical need for the coordination and control of business 
activities (Tagliavini et al., 2002). Thus, it is important to understand organisations' 
motivations/needs for adopting a new technology. 
According to Themistocleous (2002), the reasons that push large companies to tum to EAI 
include, among others: (1) Enterprise Resources Planning (ERP) systems limitations to 
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systems integration, (2) technical reasons, (3) financial reasons, (4) managerial reasons, 
and (5) strategic reasons. However, the researcher suggests that not all of the motivations 
mentioned by Themistocleous (2002) are appropriate to explain SMEs' needs for 
integration. For instance, some small firms might not even have ERP systems. Thus, the 
motivation reported by Themistocleous (2002) that the ERP systems cannot fully automate 
and integrate organisations might not be appropriate to explain SMEs' motivations to 
adopt integration technologies. Therefore, apart from the reasons reported by 
Themistocleous (2002), additional reasons that push SMEs to turn to integration 
technologies to support their IS have been identified by the researcher from the existing 
literature. These reasons are explained as follows: 
External Pressures: External forces tend to have more impact on small businesses than 
on large businesses (Iacovou et al., 1995; Welsh and White, 1981). In many cases, a 
company may adopt a technology due to the influences exerted by its business partners 
and/or its competitors, having no relation to the technology and organisation itself. For 
example, pressures from business partners or competitors have been suggested by many 
researchers to be an important factor in the adoption of integration technologies (Hart and 
Saunders, 1998; Kuan and Chau, 2001; Premkumar et al., 1994). Since SMEs are usually 
the weaker partners in inter-organisational relationships, small businesses are susceptible 
to impositions by their larger partners (Saunders and Hart, 1993). Therefore, SMEs are 
under pressure to adopt integration technologies if their business partners request or 
recommend doing so. 
Internal Pressures: Internal pressures include both the financial and technological 
resources of the firm. Financial resources are related to those available to pay for the 
integration technologies' installation costs and for the implementation of any subsequent 
enhancements, as well as for ongoing expenses during usage. Technological resources 
refer to the level of sophistication of IT usage and IT management in an organisation. As 
mentioned before, SMEs need to control their cash flows carefully, as they do not have 
unlimited funds for their IS projects. Thus, smaller firms tend to choose the cheapest 
system which may be adequate for their purposes (Thong, 200 1). Furthermore, Levy et al. 
(2001) report that large firms use ISAT to add value rather than simply to reduce costs. 
SMEs' exploitation of IS tends to mimic the early use in large firms - cost reduction. 
However, SMEs may use IS to co-ordinate internal activities, to add value through 
collaboration, particularly with customers, and occasionally to innovate (Levy et al., 
2001). In addition, Thong (2001) also reported that small businesses tend to have 
insufficient knowledge to implement IS successfully, thus SMEs might need to seek 
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external expertise (e. g. IT vendors, etc. ). These indicate that SMEs' need for integration 
technologies might be based on their internal pressures. Since SMEs are normally lacking 
in internal resources, when compared to large companies, it was thus argued that SMEs 
might make different adoption decisions from their larger counterparts (Kuan and Chau, 
2001). 
Competition: The main reason why SMEs adopt IT is to enhance their competitiveness 
(Iacovou et al., 1995; Pollard and Hayne, 1998). Therefore, SMEs may feel the pressure 
when they see more and more companies in the industry adopting the integration 
technologies to solve the technical difficulties caused by the incompatibility of systems, 
especially if it is their business partners, competitors or larger trading partners. Thus, 
SMEs will feel under pressure and the need to adapt to the IS integrated environment to 
remain competitive. According to various literature, like lacovou et al. (1995), the most 
significant reason that pushes SMEs to adopt integration technology is to gain a 
competitive advantage. 
Based on the discussion above, it suggests that firstly, due to SMEs' resource poverty, 
SMEs'motivations to turn to adopting integration technologies mostly come from external 
forces. This is different from large organisations, as their motivations mostly arise from 
their technicaL financial, strategic and managerial needs (Themistocleous, 2002). 
Secondly, the different integration needs between SMEs and large organisations might be 
caused by their different business complexity (Tagliavini et aL, 2002). The interpretation 
of business complexity here means whether the condition of being a complex organisation 
is related to its adoption of integration technologies. After years of different technological 
purchases, enterprises have ended up with disparate systems spread throughout different 
units. However, the number of systems to be managed (i. e. disparate systems) is different 
between SMEs and large companies. For example, SMEs may only have a few systems, 
whereas large organisations may have many. Therefore, some SMEs (with only 10 
employees or fewer) may find it ineffective to adopt integration technologies, since there 
are not many disparate systems within the organisations. In this case, adopting integration 
technologies to support SMEs' IS integration will only increase their capital or 
maintenance costs and add complexity to their existing operations, unless there are some 
irresistible reasons. For example, SMEs' trading partners might require them to do so, or 
pressure from the government may make them act. As for larger organisations, since they 
are relatively complex organisations compared to SMEs (e. g. with many disparate systems 
within the organisation), adopting integration technologies can help them solve their 
integration problems, increase effectiveness, and speed up transactions, etc. 
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Additionally, the survey results reported in Appendix A, Section A. 3, show that the 
reasons that push SMEs and large firms to turn to integration technologies are different. 
The ma . ority of large organisations reported that integration technologies can provide 
real-time data which can help them to eliminate: (1) systems heterogeneity, (2) data 
redundancy, and (3) low data quality. For example, multiple applications store data for the 
same entity (e. g. orders), but there is often an inability to combine data and take decisions, 
since there is: (1) data incompatibility, (2) confusion regarding data latency, or (3) 
communication problems. As for SMEs, the majority stated that external pressure and 
competition are the main reasons pushing them to adopt integration technologies. There 
are however only 2.6% and 7.7%, respectively of large organisations which agree on this. 
Thus, these clearly show that there is a high possibility that integration needs are different 
between SMEs and large organisations, and this can influence the ways the companies 
approach integration technologies. 
Furthermore, the survey results also reveal that the newer the technologies are, the less 
likelihood SMEs will adopt. For instance, the adoption rate for EAI and Web Services 
among SMEs is relatively low compared to large counterparts. This demonstrates that the 
more complex and expensive the integration technologies are, the less likelihood SMEs 
will adopt them. For large counterparts, they will use the integration technologies in a 
circumstance where the adoption of such technologies will give them competitive edge or 
solve a particular problem they are encountering. 
Thus, the discussion in this section demonstrates that different sized companies might 
have different needs and ways of managing their adoption of integration technologies. 
Hence, the researcher suggests that SMEs' integration needs might be different from those 
of large companies, and this might affect their adoption decisions. Therefore, the 
following research question is formed: 
RQ3: In what ways does SMEs' integration needs differfrom large 
companies'? 
3.2.4 Adoption of Integration Technologies by SMEs and Large 
Organisations 
Due to SMEs' inadequate resources, limited knowledge, lack of 'know-how' about IS, and 
several other constraints, some researchers have found that small businesses generally face 
greater risks in IS implementation and the use of IT than large businesses (Cragg and King, 
1993; Cragg and Zinatelli, 1995; lacovou et aL, 1995). Thus, managers in SMEs have been 
characterised as having reservations about the adoption and use of IS (Chang and Powell, 
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1998; Thong, 2001). However, these reservations have not always obviated the benefits 
and successes such organisations can achieve from IS. In the early days, SMEs tended to 
use IS as tools to automate their standard administrative functions, e. g. accounting, 
budgeting and inventory control, etc. Until recently, there has been growing literature 
addressing the issues of using IS for a competitive advantage amongst SMEs (Pollard and 
Hayne, 1998). According to Lin et al. (1993), the increasing interest in the strategic use of 
IS by SMEs is based on three factors: (1) the increased adoption of IS and its effective use 
by competitors, (2) a decrease in the cost of IS so that it is accessible to SMEs, and (3) the 
ability for IS to allow SMEs to mask their size from their external partners. For these 
reasons, the researcher suggests that some SMEs have turned to the adoption of integration 
technologies as a new strategy to improve their competitiveness (Chen et al., 2003). 
The review of the literature has shown that only a few prior studies have focused on 
integration technologies in small businesses, as reported by Daniel (2003), Hughes et al. 
(2003), lacovou et al. (1995), Kuan and Chau (200 1), Ravarini et al. (2000) and Tagliavini 
et al. (2002), Waarts et al. (2002). Among these studies on adoption, the model proposed 
by lacovou et al. (1995) presents the most comprehensive research that focuses on the 
adoption of EDI in small businesses (Kuan and Chau, 2001). However, most of the 
literature on this subject that has been reviewed mainly focuses on the adoption of EDI and 
ERP, its studies related to EAI and Web Services adoption in SMEs proving to be largely 
lacking. This might be due to the fact that EAI and Web Services are only beginning to 
emerge and are in the early stages of adoption (Hailstone and Perry, 2002). Another reason 
might be that SMEs feel it unnecessary to adopt EAI or Web Services due to the extra costs 
and expertise required to implement these integrative technologies. 
In contrast to studies on SMEs, EAI and Web Services adoption models and studies for 
larger organisations are available. Many studies have focused on different aspects of 
adopting EDI, EAI and Web Services in supporting IS integration in large organisations. 
To better understand the current state of the literature on the adoption of integration 
technologies in SMEs and large organisations, the researcher has summarised some of the 
current studies related to this in Tables 3.1 and 3.2. These papers were selected as they 
specifically focus on the adoption of the integration technologies, rather than their 
implementation or any other issues. Since the focus of the research is to investigate the 
adoption of integration technologies, these papers will thus justify the purpose of this 
research. 
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Table 3.1 Current Research on EDI Adoption 
Factors Description SMES Large References 
" Perceived benefits Proposed adoption framework to address issue of 
" Organisational readiness major factors that explain EDI adoption 
" External pressure behaviour of small organisations and expected lacovou et al. 
impact of technology in the small business (1995) 
context. 
" Perceived Industry Pressure Tecbnology-organisation-environment 
" Perceived Governmental ftamework to propose peTception-based small 
Pressure business EDI adoption model, tested against data 
" Perceived Financial Cost collected from 575 small firms in Hong Kong. Kuan and 
" Perceived Technical Competence Chau(2001) 
" Perceived direct benefits 
" Perceived indirect benefits 
" Customer and peer pressure Positive and negative impacts of various factors 
40 The desire for speedier and better on EDI selection decision along with the impact 
Banedee and 
communications of EDI on organisation's employees. 
Golhar(1994) 
" Supplier dependence Role of power and trust in EDI adoption and use. 
" Customer power Also evaluated differences between proactive and 
" Volume of EDI use reactive firms in terms of extent of adaptation, 
Hart and 
" Supplier commitment external connectivity with trading partners, and 
Saunders 
" Supplier trust integration of EDI information. 
(1998) 
" Diversity of EDI use 
" Organisational support Factors that account for EDI adoption in SMEs. Raymond and 
" Implementation processes Bergeron 
" Control procedures (1996) 
" Competitiveness Model to examine role of several factors related 
" Uncertainty to external environment and oTganisational 
" Dependence context in influencing extent to which EDI is 
" Communication needs integrated, and whether more extensive 
" Technology and services integration has impact on organisational 
" Organisational maturity outcomes. 
Vega et al. 
(1997) 
" IT maturity 
" Rationale for EDI 
" Implementation process 
" Top management support 
" Perceived benefits 
" Competitive pressure Role of inter-organisational factors on decision Premkumar 
" Exercised power mode for adoption of EDI. and 
" Internal need Ramamurth 
" Top management support (1995) 
" Governmental influence Study to identify key determinants of small 
" Business partners' influence business EDI adoption. 
" Perceived direct benefits Chau and Hui 
" Perceived indirect benefits (2001) 
" Prior EDI experience 
" Perceived support from vendor 
" Perceived costs 
" Perceived benefits Focus on adoption and impact of EDI in Dutch Heck and 
" Organisational readiness SMEs. Ribbers 
" External pressure (1999) 
" Availability of EDI standards 
" Competitive pressures Further validation of model proposed by lacovou 
" Industry pressures et al. (1995) and empirical work performed 
" Enacted trading partners' predicting EDI adoption. Suggested that factors 
pressure identified by lacovou et al. (1995) can be V Chwelos et 
" Dependency on partners addressed in three major types of adoption al. (2001) 
" Financial resources perspectives: technological, organisational, and 
" IT sophistication 
inter-organisational. 
" Trading partners' readiness I 
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Table 3.2 Current Research on ERP, EAI and Web Services Adoption 
Factors Description SMEs Large References 
" Innovation characteristics Adoption of ERP in general or anisational 
" Organisational characteristics 
g 
context. Bradford and 
" Environmental characteristics Florin (2003) 
" Perceived innovation Challenges assumption that factors 
characteristics explaining adoption decisions do not change 
" Adopter characteristics over time, and adds to the existing literature 
" Internal environment by investigating dynamics of factors Waarts et aL 
characteristics influencing adoption. (2002) 
" External environment 
characteristics 
" Business complexity factors Proposed conceptual framework for 
" Extent of organisational exploring use of ERP systems by SMEs. Tagliavini et 
change aL (2002) 
" Benefits Adoption of EAI in multinational 
" Barriers organisations and identifies several factors 
" Costs for EAI adoption. 
" Internal pressures 
" External pressures 
IT sophistication Themisto-cleo 
IT infrastructure us(2002) 
Support 
Evaluation framework for 
integration technology and 
packages 
IS innovation type Web Services as a special case of IT 
Compatibility industry innovation. Two key issues 
Divisibility reviewed at the innovation level of analysis: 
0 Custornisability type of innovation and innovation 
q Cost characteristics. Then 3-layer nested-stage 
0 Complexity model developed as a road map for studying 
0 Relative advantage 
Web Services innovation. Wu and Sawy 
(2003) 
0 Communicability 
0 Web Services awareness 
readiness 
0 Web Services fit readiness 
0 Technological skills readiness 
0 Financial resource readiness 
0 Relatively advantage Proposed Web Services adoption model by 
0 Compatibility applying diffusion theory and 
0 Image security-related research in technology 
Q 0 Ease of use adoption. 
0 Security Zhang and 
0 Trialability Huang 
(2004) 
0 Result demonstrability 
0 Visibility 
0 Voluntariness 
0 Standards and stakeholders Framework developed for analysing driving 
0 Technical factors forces for adoption of Web Services based 
0 Perceived benefits on literature review, technical information 
Chen(2003) 
analysis, and field and Web-based case 
studies. 
* Senior management support Role of Web Services in SMEs through 
0 Knowledge transfer application of Venkatraman (1994) business 
mechanism transformation model via case studies. Vidgen et aL 
0 Suitable technical architecture (2004) 
To better understand the factors listed in Tables 3.1 and 3.2, the researcher further analyses 
them by re-organising them. This is shown in Table 3.3. Factors like Competitive Pressure, 
Dependency on Partners/ Trading Partners' Pressures, Trading 
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Partner Readiness, External Pressure, Perceived Financial Cost/ Financial Resources and 
Perceived Governmental Pressure, that particularly focus on SMEs, are highlighted. 
Table 3.3 Summary of Factors that Influence Organisations' Integration 
Technologies Adoption Decision 
Factors EA1 EDI ERP Web Services 
Adopter Characteristics 
Availability of Standards 
Barriers 
Business Complexity 
Competitive Pressures 
Customer Power 
Dependency on Partners/ Trading Partners' Pressure V/ 
_ Trading Partners' Readiness 
Environmental Characteristics V/ 
Evaluation Framework for Integration Technology and 
Packages V1, 
External Pressure V1, 
Extent of Organisational Change 
External Environment Characteristics 
IS Innovation Type V/ 
IT Sophistication I/ 
IT Infrastructure V1, V/ 
Internal Environment Characteristics 
Internal Pressure 
Innovation Characteristics/ Perceived Innovation Characteristics V/ 
Organisational Characteristics 
Organisational Readiness V 
Perceived Financial Cost/ Financial Resources I/ V/ 
Perceived Benefits (Direct and Indirect benefits) V/ V 
Perceived Technical Competence/ Technological Skills 
Readiness V/ 
Perceived Industry Pressure V V/ 
Perceived Governmental Pressure I/ I 
Prior EDI Experience VI/ 
Security V 
Support/ Organisational Support V/ 
Stakeholders 
Supplier Trust 
Supplier Commitment V/ 
Technical Factors V/ 
Desire for Faster and Better Communication 
Tables 3.1,3.2 and 3.3 show that similar factors are sometimes used to explain the 
adoption of different integration technologies (i. e. common factors). For example, IT 
sophistication, perceived benefits, technical competence, support, and financial resources 
(i. e. cost) factors were applied to explain adoption of EAI, EDI and Web Services in many 
studies. Therefore, these factors can be considered as the most important for explaining the 
adoption of integration technologies. In other words, these are common factors, since 
many studies have mentioned them in their research models. 
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Secondly, only a few factors were used to explain the adoption of integration technologies 
by both SMEs and large organisations. For instance, factors like perceived benefits, 
perceived financial costs and external pressures were used to explain adoption by SMEs as 
well as large organisations. However, among the research papers mentioned in Tables 3.1 
and 3.2, there was only one which referred to research concerning the adoption of EAI and 
Web Services adoption in SMEs. This indicates that: (1) there is a lack of literature on EAI 
and Web Services adoption in SMEs, and (2) most of the factors identified from the 
normative literature cannot be equally applied to both SMEs and large companies to 
interpret their decision whether to adopt integration technologies, because having one 
piece of evidence is not enough to represent every example. 
Thirdly, similar factors were highlighted in many research papers to explain the adoption 
of integration technologies by SMEs. For example, competitive pressures, dependency on 
partners, external pressure, perceived financial cost, prior EDI experience, and perceived 
governmental pressure were used in many studies to explain the adoption of integration 
technologies by SMEs. This indicates that these factors are the important ones for the 
adoption by SMEs. However, these factors can also be used to explain the adoption 
decision by large organisations, even though it may not necessarily be a good one. For 
example, perceived governmental pressure might not be a factor that assists the studying 
of adoption decisions in large organisations, as this factor is particularly used to explain 
the adoption decision by SMEs. The reason is that SMEs often find it hard to adopt 
integration technologies without any kind of support (e. g. not only support from vendors 
and consultants, but also from the government and their suppliers, etc. ), due to their natural 
resource constraints, e. g. a lack of 'know-how' and resources. Moreover, as mentioned in 
Section 3.2.3, SMEs might be forced to adopt integration technologies as their business 
partners or governments require them to do (Chen et aL, 2003). This situation might not be 
appropriate for their larger counterparts, as they are usually the stronger partners in 
inter-organisational relationships, when compared to the SMEs (Saunders and Hart, 1993; 
Storey, 1994). Another explanation is that most of the research papers that focused on the 
adoption of integration technologies in large companies did not include perceived 
governmental pressure as a factor that might explain or influence their adoption decision 
(see Tables 3.1,3.2 and 3.3). 
Besides, according to the survey results reported in Appendix A, Section A. 5, SMEs and 
large organisations face different problems when integrating their information systems. 
The ma . ority of SMEs reported that they have encountered many technical problems due J 
to their lack of technical skills. As for large firms, the majority (around 33.3%) reported 
Adopting Emerging Intergration Technologies in Organisations Hsin Chen 
Chapter 3: Conceptual Model 72 
that they encountered many strategic problems. For example, 25% of SMEs claimed that 
dependency on partners is the factor that influenced their adoption decisions, but there 
were only 7.7% of large firms which reported this. 
In accordance with the above considerations, the researcher proposes that there is a high 
possibility that SMEs and large companies take their decision for the adoption of 
integration technologies by mostly focusing on different factors (as shown in Tables 3.1, 
3.2 and 3.3). This is illustrated in more detail in Sections 3.3 and 3.4. Thus, the following 
research question is raised for further investigation: 
RQ4: Do SMEs and large companies consider different factors when taking 
decisionsfOr the adoption of integration technologies? 
3.2.5 Time 
As reported in the literature, most of the factors that focused on the adoption of integration 
technologies by SMEs are mostly from the external forces, e. g. governmental support, 
external pressures, pressure from trading partners, etc. This indicates that in many 
situations, SMEs are forced to adopt integration technologies as their partners require 
them to (lacovou et aL, 1995; Kuan and Chau, 200 1). Thus, to remain competitive, SMEs 
have no choice but to adopt integration technologies. For these reasons, when referring to 
the adoption life cycles, some literature suggests that SMEs tend to be late adopters (late 
majority/laggards) in the adoption of new technology/innovation, rather than early 
adopters (lacovou et aL, 1995; Kuan and Chau, 200 1; Ling, 200 1). 
Laggards can be summarised as those who adopt a technology only when they have no 
choice. In fact, many laggards do not explicitly adopt technologies at all, but rather acquire 
them accidentally when a particular technology is a component of a packaged solution 
(Rogers, 1995). Laggards' innovation-decision process is relatively lengthy, with adoption 
and use lagging far behind the awareness-knowledge of a new idea. Resistance to new 
technologies on the part of laggards may be entirely rational from the laggards' viewpoint, 
as their resources are limited, and they must be certain that a new idea will not fail before 
they adopt it. Kirby (2003) and Storey (1994) are among those others who claim that 
SMEs cannot afford to fail, due to their limited resources. Therefore, most SMEs might be 
categorised as laggards. 
The adopters in the late majority group not only like to be certain that the new technology 
works, they also like to wait until it has been widely adopted and standardised. They do not 
consider that the technology offers them any competitive advantage, even though they 
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recognise that they cannot live without it once their partners or competitors have adopted it. 
The pressure of peers is necessary to motivate adoption. In accordance with this point, as 
mentioned before, sometimes SMEs are forced to adopt integration technologies as their 
partners require them to (i. e. external pressure). Thus, SMEs might also be categorised in 
the late majority group. There might be an exceptional case where SMEs might be 
considered as innovators, such as when SMEs are hi-technology firms. Hi-technology 
SMEs might use more advanced or sophisticated information technologies for their 
production or IS management than those SMEs from other sectors. Thus, SMEs from 
hi-technology sectors might be able to develop their own systems. However, there is no 
evidence at this stage to prove whether SMEs from hi-technology firms can be considered 
as innovators, and thus this point needs to be further investigated. 
Nevertheless, most large companies tend to be in the early adopters/early majority group, 
with some of them might even being classified as innovators. Early adopters are more 
interested in the business and competitive advantages that a new technology brings about 
rather than the technology itself, but they are still risk-takers, since they are willing to 
adopt a new technology before it has been proven or widely accepted. Those in the early 
majority group are the pragmatists (Rogers, 1995). They do not intend to take the risk of 
adopting a technology too early, even though they also recognise that waiting too long can 
put them at a substantial disadvantage. They want to make sure the technology works for 
others before they invest (Kaye, 2003) (see Figure 3.1). 
rit Early Majo y 
Early Adopters 
Innovators 
Large 
Companies 
Late Majority 
SMEs 
Laggards 
Time 0 
Figure 3.1 Adoption Life Cycles (Sources: Rogers, 1995) 
The survey results in Appendix A, Section A. 4, show that the timing of adoption is 
different between SMEs and large firms. For example, the majority of large organisations 
indicate that they have adopted integration technologies for more than 10 years, whereas 
there are only around 15% of SMEs. Most SMEs lie in between 5 to 10 years. This shows 
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that SMEs tend to be later adopters compared to their large counterparts. In addition, the 
survey results also reveal that the early adoption of integration technologies can give 
organisations some minor competitive advantages. However, many of the respondents 
claimed that it is hard to judge whether adopting integration technologies can actually help 
them to gain competitive advantage, but they are sure that not having implemented any of 
these integration technologies will gradually become a problem for them. 
Thus, based on the above discussion, it suggests that time plays an important role in terms 
of integration technologies' adoption, as late adopters may find that they have a 
competitive disadvantage (Kaye, 2003). Kaye (2003) suggested that by extending the 
middle of the early-adopter phase into the start of the late-majonty phase, this period may 
offer a competitive advantage to the adoption of integration technologies. However, at 
some time early in the late majority phase, having implemented integration technologies 
ceases to offer any competitive advantage, and not having implemented anything begins to 
be a problem. The following research question is raised therefore: 
RQ5: Do SMEs tend to adopt integration technologies later than large 
companies? 
3.2.6 Parameters for Adoption of Integration Technologies 
Based on the discussion and identified research questions in Sections 3.2.1 to 3.2.4, the 
researcher identified the potential parameters that can be used to explain the adoption of 
integration technologies by SMEs and large companies. These adoption parameters are 
company size, time, nature of resources, integration needs, adoption factors for large 
companies, and adoption factors for SMEs, which are illustrated in a cube diagram in 
Figure 3.2, which shows the dimensions for the integration technologies' adoption 
between SMEs and large organisations. 
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Figure 3.2 Dimensions for Adoption of Integration Technologies between SM[Es and 
Large Organisations 
3.3 Investigating Integration Technologies Adoption 
Factors for SMEs and Large Companies 
As mentioned in Section 3.2.3 , there is a possibility that SMEs and large organisations take 
decisions for the adoption of integration technologies by focusing on different factors. 
Therefore this section further analyses this area in more detail. If this is proved to be true, 
the next stage is to find out whether the identified parameters (nature resources of the firms, 
their integration needs, company size and time) influence the different adoption factors 
among SMEs and large organisations. 
The factors identified in Tables 3.1 and 3.2 are summarised and categorised into SMEs and 
large organisations to determine whether SMEs and large organisations take decisions for 
the adoption of integration technologies by focusing on different factors, as shown in 
Table 3.4. The common factors highlighted in the table are those used by most researchers 
to explain the adoption of integration technologies by both SMEs and large companies. 
The factors that are often applied to explain the adoption of integration technologies by 
SMEs are in bold, so as to distinguish them from the factors for their larger counterparts. 
Adopting Emerging IntergTation Technologies in Organisations Hsin Chen 
Chapter 3. - Conceptual Model 76 
Table 3.4 Factors Influencing Decision on Adoption of Integration Technologies 
Adoption Decision in SMEs and Large Organisations 
Factors SMEs Large Orgs 
Adopter Characteristics 
Availability of Standards/EDI Standards 
Baniers 
Business Complexity Factors 
Compatibility V/ Competitive Pressures/Competitiveness V, Complexity 
Control Procedures 
Customer Power 
Customisability 
Dependency on Partners/ Trading Partners Readiness/pressure, Influence 
Devendenc 
Diversity of EDI use 
Divisibility V/ 
Ease of Use I/ 
Environmental Characteristics V 
Evaluation Framework for Integration of Technology and Packages 
Exercised Power 
Extemal Pressure V 
Extemal Environment ChaTacteristics I/ 
Extent of Organisational Change V/ 
lmaýe V, 
IS hinovation Type V/ 
IT Maturity V/ 
IT Sophistication V, %/ 
IT Infrastructure V 
Intemal Pressure/Intemal Needs V/ 
Intemal Environment Characteristics V/ 
Innovation Characteristics/ Perceived Innovation Cbaracteristics V, 
Implementation Processes 
Knowledge Transfer Mechanism 
Uncertainty 
Organisational Maturity 
Organisational Readiness V/ 
Organisational Characteristics 
Perceived Financial Cost/ Financial Resources/Financial Resource Readiness V 
Perceived Benefits (Direct and Indirect) 
Perceived Technical Competence/ Technological Skills Readiness 
Perceived Industry Pressure 
Perceived Governmental Pressure/Government Influence 
Prior EDI experience 
Rationale for EDI 
Relative Advantage 
Result Demonstrability 
Security 
Senior Management Support 
Support/ Organisation Support/Top Management Support/Vendor Support 
Stakeholders 
Supplier Trust 
Supplier Conunitment 
Suitable Technical Architecture 
Technical Factors 
Technology and Services 
Desire for Faster and Better Communication/Communication Needs 
Triability 
Visibility V/ 
Volume of EDI use 
Vouluntariness 
Web Smices fit readiness 
From Table 3.4, it can be seen: 
(1) To explain the adoption of integration technologies by both SMEs and large 
companies, researchers often use factors such as Availability of Standards/EDI 
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Standards, Competitive pressures/Competitiveness, Dependency on 
partners/Trading partners readiness/ Trading partner pressure/ Trading partner 
influence, External pressure, IT sophistication, Implementation processes, Perceived 
financial cost/ Financial resources/Financial resource readiness, Perceived benefits 
(Direct and Indirect benefits), Perceived technical competence/ Technological skills 
readiness, and Support/ Organisation support/Top management supportNendor 
support. Therefore, these factors are considered as the common factors for the 
adoption of integration technologies. In other words, these factors should be used in 
the research model as the starting point to illustrate the adoption of integration 
technologies in both SMEs and large companies. 
(2) Factors like Knowledge transfer mechanisms, Perceived industry pressure, 
Perceived governmental pressure/influence, Prior EDI experience, Suitable technical 
architecture, Business complexity factors, Control procedures, and Extent of 
organisational change have particular focus III SMEs' adoption of integration 
technologies. These factors are mostly from the external pressures/forces. The reason 
is that, unlike large firms, SMEs' natural resources are relatively weak, as discussed 
in the previous sections. Therefore, the external support (expertise) and forces are an 
important motivation to push them to adopt integration technologies (Attewell, 1992; 
Thong, 200 1). Hence, the appropriateness of applying the factors mentioned here to 
explain the adoption of integration technologies in large organisations may be 
questionable. 
(3) Apart from the factors mentioned in the previous paragraph, other factors listed in 
Table 3.4 are often used to explain the adoption of integration technologies in large 
organisations. The factors for large organisations cover a wider range of areas and 
answers to their decisions to adopt integration technologies. For example, technical 
factors like complexity, compatibility, etc., and organisational factors such as 
organisational characteristics and organisational maturity, etc. Hence, this shows the 
difference between SMEs and large organisations in their adoption of integration 
technologies. 
The discussion in this section suggests that the research findings regarding large 
businesses should not be generalised to include small organisations, due to their different 
technology adoption patterns (DeLone, 1988; Ein-Dor and Segev, 1978; lacovou et al., 
1995; Kuan and Chau, 200 1). Raymond (1985) also reported that small organisations have 
long been found to be different from large organisations in the IS context, as they are not a 
simple scaled-down model of large organisations. Thus, it is possible that SMEs and large 
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organisations take decisions for the adoption of integration technologies by mostly 
focusing on different factors. 
3.4 Investiffatin Factors for Different Adoption 
%-. F 9 Factors Considered by SMEs and Large 
Companies 
Since SMEs and large organisations might take decisions for the adoption of integration 
technologies by focusing on the different factors as were discussed in Section 3.3, in 
continuing this analysis, this section will examine the extent to which the four adoption 
parameters identified in Section 3.1, namely integration needs, nature of resources of the 
firms, company size and time, influence the different adoption factors between SMEs and 
large organisations. A summary of the influential parameters is given in Figure 3.3. 
NATURE 
, 
TIME 
Factors influenced by natural Factors influenced by timing of 
characteristics and resources of adoption. 
organisations, e. g. internal and 
external resources. 
COMPANY SIZE INTEGRATION NEED 
Factors influenced by size of Factors influenced by 
company. organisations' need for 
integration. 
Figure 3.3 Summary of Influential Adoption Parameters/F actors 
To analyse the relationship between the influential parameters and the different adoption 
factors between SMEs and large firms, the researcher has firstly class1fied the different 
adoption factors in Table 3.5, based on the influential parameters defined in Figure 3.3, 
excluding from the table the common factors. 
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Table 3.5 Classification of SME and Large Company Adoption Factors 
Influential 
Parameters 
Nature firms of 
Resources 
. 
. 
. 
SMEs 
Organisational readiness 
Senior management support 
Knowledge transfer mechanism 
Factors 
Integration 
Needs 
Time 
Perceived industry pressure 
Perceived government pressure 
Prior EDI experience 
Suitable technical architecture 
Extent of organisational change 
Adopter characteristics 
Organisation characteristics 
External environment 
characteristics 
Internal characteristics 
Environmental characteristics 
Barriers 
Compatibility 
Complexity 
Customer power 
Customisability 
Dependency 
Diversity of EDI use 
Divisibility 
Ease of use 
Evaluation framework for 
integration technology and 
packages 
Exercised power 
Innovation characteristics 
IS innovation type 
IT infrastructure 
Internal pressure 
Internal needs 
Rationale for EDI 
Relative advantage 
Security 
Stakeholders 
Supplier trust 
Supplier commitment 
Technical factors 
Technology and services 
" Desire for faster and better 
communication 
" Communication needs 
" Triability 
" Visibility 
" Volume of EDI use 
" Voluntariness 
" Result demonstrability 
" Image 
" IT maturity 
" Uncertainty 
" Organisational maturity 
" Web Services fit readiness 
Company Size * Business complexity factors 
ý9 
Control procedures 
I 
Nature firms of resources. Small businesses face greater risks in IS implementation and 
the use of IT than do large businesses because of their inadequate resources, limited 
knowledge, lack of 'know-how' about IS, and several other constraints (e. g. human 
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resources, financial, marketing, structural and managerial, as discussed in Chapter I) 
(Cragg and King, 1993; Cragg and Zinatelli, 1995; Iacovou et al., 1995). For these reasons, 
SMEs and large firms are focusing on different adoption factors. Table 3.5 shows that the 
adoption factors for SMEs are more focused on the external forces and internal resources' 
availability, like perceived governmental influence, senior management support, 
organisational readiness and knowledge transfer mechanism. All these factors are related 
to the natural characteristics of organisations. Thus, these factors indicate that the nature of 
organisations influences the different adoption factors between SMEs and large firms, as 
depicted in Figure 3.4. 
Nature Different 
Of Adoption 
Organisations, Factors 
Figure 3.4 Nature of Resources of Organisations Influence on Different Adoption 
Factors between SMEs and Large Organisations 
Integration needs. As mentioned in Section 3.2.1, SMEs' integration needs normally 
come from external forces. This can be explained by looking at the adoption factors for 
SMEs found in Table 3.4, such as the perceived industry pressure and perceived 
governmental pressure, as these factors are focused on external forces. Moreover, looking 
at the adoption factors for large organisations, they are focused on different aspects of why 
large firms adopt integration technologies, such as technical issues (e. g. complexity, etc. ), 
internal needs to improve their services, etc. Table 3.5 shows that the factors for SMEs 
emphasised the external forces, whereas the large organisations are more focused on their 
internal needs to solve their problems or to improve their services (e. g. internal needs, 
communication needs, etc. ). The discussion here indicates that integration needs influence 
the different adoption factors between SMEs and large organisations, as indicated in 
Figure 3.5. 
Integration 
Needs 
Different 
Adoption 
Factors 
Figure 3.5 Integration Needs Influence on Different Adoption Factors between 
SMEs and Large Organisations 
Time. As discussed in Section 3.2.4, SMEs are often categorised in the laggards/late 
majority groups, as they often adopt technology when they have no choice or after they are 
certain that the new technology will assist them. Thus, they often wait until the new 
technologies have been widely adopted and standardised or until they are sure of having 
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suitable technical architecture, support or knowledge to manage the new technologies 
(Thong et al., 1996). This explains why factors such as prior EDI experiences and suitable 
technical architecture (Table 3.5) are often used by researchers to explain the adoption of 
integration technologies by SMEs, and why there is as yet a lack of literature on the 
adoption of Web Services and EAI by SMEs (see Table 3.3). On the other hand, large 
organisations are often categorised as early adopters, as they are more willing to adopt a 
new technology before it has been proven or widely accepted. This explains why most of 
the existing literature focuses on the adoption of Web Services and EAI by large 
organisations (see Table 3.3). Moreover, according to the adoption factors for large 
organisations in Table 3.4, although Web Services and EAl are in the early stage of 
adoption, large organisations still take the initiative to adopt them (i. e. risk-takers). This 
explains why factors like IT maturity, uncertainty, Web Services fit readiness, 
organisational maturity, and image are used to explain the adoption decisions for large 
organisations. Based on the discussion here, the timing of when to adopt integration 
technologies seems to be an important factor that influences the different adoption factors 
among SMEs and large organisations, as depicted in Figure 3.6. 
Time 
Different 
Adoption 
Factors 
Figure 3.6 Timing Influence on Different Adoption Factors between SMEs and 
Large Organisations 
Company Size. Table 3.5 shows that companies of different sizes approach integration 
technologies adoption differently, as they take decisions focusing on different factors (as 
there are factors explicit to SMEs and large organisations). For example, SMEs usually 
lack resources compared to larger counterparts (Storey, 1994). Thus, SMEs might be more 
focused on their resources and abilities to adopt integration technologies, e. g. factors like 
senior management support. This is depicted in Figure 3.7. 
Company 
Size 
Different 
Adoption 
Factors 
Figure 3.7 Company Size Influence on Different Adoption Factors between SMEs 
and Large Organisations 
In Section 3.2, some parameters were identified from the existing literature to explain the 
adoption of integration technologies between SMEs and large organisations. These 
parameters were then further analysed in Section 3.3 to study whether adoption decisions 
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mostly focus on different factors between SMEs and large organisations. In doing so, the 
literature suggests that this is the case. Based on this analysis, the adoption factors were 
then classified in three categories, namely: (1) adoption factors explicit to SMEs, (2) 
adoption factors explicit to large organisations, and (3) common factors. Based on the 
discussion and analysis in this section and Section 3.2 (i. e. combining the first stage 
(parameters identification) with the second stage (different adoption factors)), the 
researcher has introduced a conceptual model that can be used to explain the adoption of 
integration technologies. This is shown in Figure 3.8. 
Nature Integration Time Company Size 
of firms Needs 
IFIF IF 
Different Adoption Factors between SMEs and Large Companies 
Adoption Factors 
Explicit to SMEs 
" IT sophistication 
" External pressure 
" Dependency on trading 
partners 
" Govenunent regulation 
Adoption Factors 
Explicit to Large 
Organisations 
IT infrastructure 
Internal pressure 
External pressure 
Adoption of Integration 
Technologies 
(EAI and Web Services) 
Common Factors 
" Perceived benefits 
" Perceived barriers 
" Perceived financial 
costs 
" Competitive 
pressure 
Figure 3.8 Conceptual Model for Adoption of Integration Technologies Based on 
Comparative Analysis between SMEs and Large Organisations 
The proposed research model makes a novel contribution at two levels. Firstly, at the 
conceptual level, the model incorporates factors identified in previous studies as 
influencing adoption of integration technologies by the organisations. This is extended by 
comparatively analysis resulting in identification of parameters that can be used to explain 
the integration technologies' adoption and the classification of factors between SMEs and 
large organisations. Based on the identified parameters and the factors classification, a 
novel conceptual model is developed for the adoption of integration technologies. 
Secondly, the concepts of the proposed model can be used as a frame of reference for the 
adoption of integration technologies between SMEs and large organisations. Anew aspect 
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of the proposed model is that it introduces parameters that explain the different adoption 
factors focused on. Thus, the conceptual model clarifies the issue reported by Kuan and 
Chau (200 1) and others like Thong (1999) that the general applicability of the findings for 
large organisations may be questionable if applied to SMEs. Thus, the conceptual model: 
(1) addresses the research questions derived from the literature regarding the adoption of 
integration technologies between SMEs and large organisations, and (2) supports 
understanding and decision-making. 
3.5 Conclusions 
This chapter studied the factors that affect the adoption decision for integration 
technologies, based on a comparative analysis between SMEs and large companies. In 
Chapter 2, it was made evident that it was unclear whether companies of different sizes 
take the decision by focusing on different factors. It was also indicated that the general 
applicability of the adoption studies for large organisations may be questionable if applied 
to SMEs. Given the importance of widespread adoption for the success of integration 
technologies, there is clearly a need to understand more about which factors are important 
when an SME makes a decision to adopt integration technologies, and why these adoption 
factors are different from large organisations'. Thus, to address these issues, this chapter 
critically analysed the normative literature regarding the adoption of integration 
technologies in SMEs and large organisations, with the support of an exploratory 
investigation in the form of a survey study conducted by the researcher. 
In Section 3.2, the researcher attempted to analyse the research issues for the adoption of 
integration technologies identified from the normative literature. In doing so, a number of 
research questions arose, which are summarised as: 
9 In what ways do SMEs' integration needs differ fTom large companies'? 
0 Is the nature of SMEs a real obstacle to the adoption of integration technologies? 
0 What is the relationship between integration technologies and their adoption in 
companies of different sizes? 
* What is the timing of integration technologies adoption between SMEs and large 
organisations? Can early adoption of integration technologies by organisations help 
them to gain competitive advantages? 
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Do SMEs and large companies consider different factors when taking decisions for 
adoption of integration technologies? 
If the adoption factors for SMEs and large organisations are thought to be different, 
to what extent do: (1) integration needs, (2) nature of organisations, (3) company size 
and (4) time, influence the different adoption factors? 
Based on the research questions, the author suggests that the differences between SMEs 
and large companies for their integration technologies' adoption are influenced by the 
following parameters: nature of resource availability, time, integration needs, company 
size, adoption factors for SMEs and adoption factors for large organisations (see Figure 
3.2). Based on this, the adoption factors for SMEs and large organisations were further 
analysed to find out whether they focus on different factors when taking adoption 
decisions. Accordinly the factors' analysis, indicates that the adoption factors for SMEs 
and large organisations can be classified into three categories: common factors, factors 
explicit to SMEs andfactors explicit to large organisations. Thus, based on the identified 
parameters and the factors classification, a novel conceptual model was introduced (see 
Figure 3.8). 
The novelty of the proposed conceptual model is based on two comprehensive sets of 
analysis that efficiently describe the differences between SMEs and large organisations in 
relation to their integration technologies adoption: (1) the model takes into consideration 
parameters identified in normative literature as factors influencing the integration 
technologies' adoption between SMEs and large organisations, and (2) the model also 
takes into account the different adoption factors that SMEs and large organisations focus 
on when taking adoption decisions. Thus, the proposed research model clarifies the issue 
reported by Kuan and Chau (2001) and others like Thong (1999) that the general 
applicability of the findings for large organisations may be questionable if applied to 
SMEs, and helps the researchers and organisations to better understand the issues related 
to integration technologies' adoption between SMEs and large organisations. 
1n the next chapters, the proposed conceptual model will be used as a basis for the 
empirical study of the issue under investigation, starting with the next chapter (Chapter 4), 
where there will be a presentation of the methodological approach used in this research. 
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Chapter 4: Research Methodology 
Summary 
85 
In the light of the knowledge gained and issues raised in the preceding chapters, this 
chapter describes the research methodology used to test the conceptual model presented in 
Chapter 3. This description is within the context of research methods commonly used in 
the area of IS. It begins with a review on positivism, interpretivism, critical, and 
post-positivism epistemological stances. This review results in the justification of 
interpretivism as an appropriate research stance to be adopted by this thesis. Thereafter, 
the author justifies why qualitative research is used in this research and explains why a 
case study research strategy is employed. Then, the author presents an empirical research 
methodology which acts as a framework for conducting the empirical enquiry. Finally, 
data collection method and data analysis tools are chosen, and the reasons are explained. 
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4.1 Introduction 
The purpose of this chapter is to elaborate on the methodology followed towards meeting 
the objectives of the present study within the context of research methods commonly used 
in the area of IS. Information Systems are a multidisciplinary field, and the selection of an 
appropriate research method for their study is not an obvious one. According to Galliers 
(1992), the study of information systems is a complex topic, multidisciplinary and very 
much a social, rather than a wholly technical subject. Thus the researcher in the field has to 
choose among a variety of research methods, approaches and techniques to develop an 
appropriate research framework. 
This chapter illustrates the research methods used in this thesis for the examination of 
issues related to the adoption of integration technologies by SMEs, taking into 
consideration the differences between SMEs and large counterparts, as they have been 
presented in Chapters 2 and 3. The interpretive research approach has been selected as the 
most appropriate for the development of the thesis research framework. Interpretive 
research is used increasingly as an approach that can help the understanding to the 
complex phenomena related to the use of information systems (Walsham, 1995a). Such 
issues can be strategic planning, competitive advantage, organisational learning, 
information systems' role, and the alignment of the IS function in the organisation with 
other organisational strategies (Brancheau and Wetherbe, 1990). 
This chapter discusses first an appropriate research approach which forms the basis for this 
research. In addition, it examines the selected research methodology, and makes a detailed 
presentation of the specific methodological approach followed. 
4.2 Selecting Appropriate Research Approach 
According to Land (1992), information systems are essentially social systems of which 
information technology is but one aspect. Land (1992) supports that it is a 
multi-disciplinary endeavour, as contributions to its study come from the natural sciences, 
mathematics and engineering, behavioural sciences and linguistics. For this reason, he 
reports that there is no single framework which encompasses all the domains of 
knowledge needed for the study of information systems (Galliers, 1992). As Galliers 
(199 1) and Walsham. (I 995b), among others, argue, it is unlikely that there is a universal IS 
research approach. Thus, selecting an appropriate research approach when studying IS is 
one of the most difficult decisions for a researcher. 
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In addition, Orlikowski and Baroudi (1991) claim that as IS is not rooted in a single 
theoretical perspective, there is therefore a wide range of philosophical, and consequently 
research approaches and strategies which researchers can choose from. For these reasons, 
the selection of the appropriate approach is a major task during the research design process. 
In accordance with that, awareness of the researcher about the whole range of research 
paradigms, approaches and strategies may facilitate informed choice, and lessen the 
persistent bias towards one or another approach. 
In the following section, the research methods and paradigms that have been selected 
during the development of the research framework of this thesis are presented, as well as 
the justification for the selection of the specific research approaches. 
4.2.1 Underlying Research Assumptions 
All research (whether quantitative or qualitative) is based on some underlying 
assumptions about what constitutes valid research, and which research methods are 
appropriate. Several philosophical approaches are available for IS research, including: (1) 
positivism, (2) interpretivism, (3) critical, and (4) post-positivism (Chau, 1986; 
Orlikowski and Baroudi, 1991). While these research epistemologies are philosophically 
distinct, in the practice of social research these distinctions are not always so clear-cut 
(Myers, 1997). There is considerable disagreement as to whether these research paradigms 
or underlying episternologies are necessarily opposed, and there is further debate about 
whether they can be accommodated within one study (Myers, 1997). 
Evidence from IS literature suggests that the positivist approach has been the dominant 
epistemology in IS research (Galliers, 1992; Miles and Huberman, 1994; Walsham, 1995a; 
Yin, 1994). Orlikowski and Baroudi (1991) found that almost all IS articles published in 
leading IS journals during the previous decade continued to report the results of surveys 
and experiments. Positivists generally assume that reality is objectively given and can be 
described by measurable properties, which are independent of the observer and his/her 
instruments. Positivist studies generally attempt to test theory, in an attempt to increase the 
predictive understanding of phenomena. In line with this, Orlikowski and Baroudi (199 1) 
classify IS research as positivist if there is evidence of formal propositions, quantifiable 
measures of variables, hypothesis testing, and the drawing of inferences about a 
phenomenon from the sample to a stated population. 
According to Galliers (1992), IS research can be classified as interpretive if it is assumed 
that our knowledge of reality is gained only through social constructions such as language, 
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consciousness, shared meanings, documents, tools, and other artifacts. Interpretive studies 
generally attempt to understand phenomena through the meanings that people assign to 
them, and interpretive methods of research in IS are "aimed at producing an understanding 
of the context of the information systems, and the process whereby the information system 
influences and is influenced by the context" (Walsham, 1993). 
Information systems research can be classified as critical if the main task is seen as being 
one of a social critique, whereby the restrictive and alienating conditions of the status quo 
are brought to light (Hirschheim and Klein, 1994). Critical researchers assume that social 
reality is historically constituted, and that it is produced and reproduced by people. 
Although people can consciously act to change their social and economic circumstance, 
critical researchers recognise that their ability to do so is constrained by various forms of 
social, cultural and political domination (Myers, 1997). 
It is also important to mention here the post-positivist approach that is positioned between 
positivism and critical theory in the literature, as it has been introduced as a need to change 
direction from positivism and to transcend its limitations (Lincoln and Guba, 2000). 
According to Galliers (1992) and Winefield (1991), post-positivism challenges the 
tradition that knowledge is actually apodictic, asserting instead that knowledge claims are 
simply those accepted by the community. From a methodological stance, an interesting 
part of post-positivist thought is its belief in what might be termed "methodological 
pluralism" - the assertion that there is no one correct method of science, but many 
methods (Galliers, 1992; Morgan, 1980; Polkinghorne, 1983). 
4.2.2 Selecting Interpretive Research Approach 
The diversity of research paradigms posed complex challenges for the selection of the 
appropriate approach for this research. The author argues that for the purpose of this thesis, 
the interpretive approach has been selected as the underlying research assumption of this 
research. The reasons for that choice are twofold. Firstly, the literature review and analysis 
presented in Chapters 2 and 3 indicate that there are many political, cultural, managerial, 
social and technical issues related to the adoption of integration technologies. These 
factors appear to be multiple, complex and interrelated. As reported by Harper and Wood 
(2005) that there is continuing uncertainty over exactly how to study the complex, 
emerging interrelationship between technology and the social context within which it is 
both developed and used. The study of integration technologies adoption in SMEs and 
large organisations cannot therefore be easily separated from its organisational, technical 
and cultural context. Thus, there is a need for a research approach that will allow the 
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researcher to understand the process of adopting integration technologies as well as all 
these factors that influence adopting integration technologies in both SMEs and large 
companies. 
Secondly, as Shaw (1999) reports, small firm research involves the study of human action 
and behaviour, it is essentially concerned with the nature of reality in the social world. In 
line with this, Gill and Johnson (1991) claim that researchers need to adopt an approach 
that allows them to get close to participants, penetrate their internal logic, and interpret 
their subjective understanding of reality. Moreover, as the social world cannot be reduced 
to isolated variables, such as space and mass, it must be observed in its totality. According 
to the literature, findings produced by positivist approaches are generalisable only to the 
extent that the conditions under which data are collected exist in the social world (Borch 
and Arthur, 1995; Brown and Butler, 1995). Therefore, to study the adoption of integration 
technologies by SMEs and large organisations, there is a need for a research approach that 
allows firms to be viewed in their entirety and permits researchers to get close to 
participants, penetrate their realities, and interpret their perceptions (Brown and Butler, 
1995). Hence, an interpretive research approach has been selected. 
Having discussed the reasons for selecting the interpretive research approach, the 
theoretical foundations of this approach are described in the next section to identify their 
implications for the research design. 
4.2.3 Theoretical Foundations of Interpretive Research 
According to Gubrium and Holstein (2000), interpretive theory has diverse conceptual 
bases. These range from Schutz's (1967) development of social phenomenology to the 
empirical concerns derived from ethno-methodological research programmes developed 
by Garfinkel's (1967) early studies, and the studies of talk and interaction. Since then, the 
theory has been extensively used in a number of disciplines such as psychology, sociology, 
anthropology, feminist studies and history (Schwandt, 2000). 
According to Walsham. (1995a), interpretive research is continuously gaining ground in 
the IS field as a methodological approach that can support IS research. Klein and Myers 
(1999), in their effort to set some principles for conducting interpretive field studies in 
information systems, have selected hermeneutics and phenomenology as the philosophical 
basis for their analysis. Indeed phenomenology and hermeneutics are two philosophical 
strands that are embedded in interpretive thinking (Schwandt, 2000; Walsham, 1993). 
The 
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following section presents the concepts of the two strands that are relevant to this research 
approach, and will be used practically in the analysis of the research results. 
One important notion for this research is that of the hermeneutic circle. According to 
Schwandt (2000), the hermeneutic circle is based on the following view. To understand the 
part, the inquirer must grasp the whole (i. e. the complex of intentions, beliefs, and desires 
of the text, institutional context, practice, form of life, language games, and so on), and 
vice versa. The notion of the hermeneutic circle has been analysed by a number of 
researchers to guide interpretive researchers to realise the evolutionary nature of the 
interpretive process (Bernstein, 1983; Gadamer, 1989; Geertz, 1979). As Geertz (1979) 
argues, the process of understanding is a continuous dialectical talking between the most 
local detail and the most global structure in such a way as to bring both into view 
simultaneously. In line with this, the research covered in this thesis was undertaken for a 
long period of time and, as will be shown in Chapters 5 and 6, the interpretation of the field 
studies is made at a detailed as well as at a more general level. 
The second hermeneutic notion relevant to this research is based on the idea that 
socio-historically inherited bias or prejudice is not regarded as a characteristic or attribute 
that an interpreter must strive to get rid of, or manage to come to a clear understanding of it 
(Schwandt, 2000). More specifically, according to Gadamer (1989), traditions shape what 
people are and how people understand the world, and the attempt to step outside the 
process of traditions would be like trying to step outside our own skins. In other words, 
understanding requires the engagement of one's biases. In this thesis, the personal view of 
the author is expressed during the interpretation in an effort to explore the author's 
expertise for analysing the results. 
In the next section, the nature of the qualitative research approach is described in order to 
justify its relevance to this research. 
4.3 Justifying Use of Qualitative Research 
The simplest way to define qualitative research is to describe it as a type of research which 
involves interpreting non-numerical data (Miles and Huberman, 1994). Van (1983) defines 
qualitative methods in a more appropriate way as "an array of interpretive techniques 
which seek to describe, decode, translate and otherwise come to terms with the meaning, 
not the frequency of certain more or less naturally occurring phenomena in the social 
world' (p. 9). Denzin and Lincoln (1994) also propose that qualitative research is 
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multi-method in focus, involving an interpretive, naturalistic approach to its subject matter. 
These definitions here imply that qualitative researchers study things in their natural 
environment, and they understand events in terms of meanings. 
According to the literature, the term 'interpretive' research is frequently used 
interchangeably with 'qualitative' research (Galliers, 1992; Schwandt, 2000; Walsham, 
1995a). Hakim (1987) also reports that qualitative research tends to be used most heavily 
in disciplines where the emphasis is on description and explanation (such as psychology, 
sociology and social anthropology), rather than on prediction (as in economics). However, 
some researchers such as Denzin and Lincoln (1994) support qualitative research as 
cross-cutting disciplines, fields and subject matter. There are a number of concepts, 
traditions and assumptions related to qualitative research. These include traditions such as 
positivism, post-positivism, and many perspectives and methods connected to cultural and 
interpretive studies. Myers (1997) also supports that qualitative research may or may not 
be interpretive, depending upon the underlying philosophical assumptions of the research, 
and suggests that qualitative research can be positivist, interpretive, or critical. 
In order to gain a clearer understanding of qualitative research, it is necessary to compare 
its basic purpose and focus to those of quantitative research. The differences mainly result 
from the positivist perspective of quantitative research (the belief that the world can be 
measured, understood, and generallsed about) versus the non-positivist perspective of 
qualitative research (the belief that the world cannot be generalised about) (See Table 4.1). 
Table 4.1 Differences between Qualitative and Quantitative Research 
Sources: Galliers (1992), Schwandt (2000), Walsham (1995a), Denzin and Lincoln (1994) 
Characteristic Quantitative Research Qualitative Research 
Approach Deductive Inductive 
Theory testing, prediction, Describing multiple realities, 
Purpose establishing facts, hypothesis developing deep understanding, 
testing cap ing everyday life 
Isolates variables, uses large Examines full context, interacts 
Research Focus samples, is often anonymous to with participants, collects data 
participants, uses tests and face-to-face from participants 
formal instruments 
Developed before study is Begins with an initial idea that 
initiated, structured, formal evolves as researcher learns 
Research Plan proposal more about participants and 
setting, flexible, tentative 
prop sal 
Data Analysis tatistical, quantitative Mainly interpretive, descriptive 
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The qualitative research approach is selected in this research since a main assumption of 
this approach is that qualitative researchers study things in their natural settings, 
attempting to understand phenomena in terms of the meanings that people bring to them 
(Denzin and Lincoln, 1994). The qualitative paradigm recommends that researchers 
observe human behaviour and action as it occurs in mundane everyday life (Schutz, 1967). 
The research presented in this thesis focuses on the factors that influence the decisions of 
SMEs and large organisations when adopting integration technologies. As small firm, 
large organisations and IS research involves the study of human action and behaviour, it is 
essentially concerned with the nature of reality in the social world (Shaw, 1999). Therefore, 
the principle of scientific methods, e. g. quantitative methods applied to the study of people, 
is questioned, and hence a qualitative approach is suggested. Additionally, Marshall and 
Rossman (1999) describe the types of research for which qualitative research would be 
appropriate: 
9 Research that examines in depth complexities and processes. 
9 Research on little-known phenomena or innovative systems. 
9 Research that seeks to explore where and why policy and local knowledge and 
practice are at odds. 
0 Research on informal and unstructured linkages and processes in organisations. 
& Research on real, as opposed to stated, organisational goals. 
0 Research that cannot be carried out experimentally for practical or ethical reasons. 
0 Research for which relevant variables have yet to be identified. 
This research also can be categorised as one of those that study in-depth the complexities 
of the integration technologies' adoption process, examining a new phenomenon, while 
the linkages among the organisations involved in the process are highly unstructured. In 
other words, rich empirical data are required to provide more understanding regarding the 
integration adoption process. The need for rich empirical data indicates that the use of 
qualitative research methods is appropriate, since they allow examining in-depth 
processes. Additionally, it is useful to notice that the qualitative research approach has 
been used in a number of studies presented in Chapter 2 related to integration technologies 
adoption, for example lacovou et al. (1995) and Themistocleous (2002). 
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In addition, Putney and Green (1999) support that the qualitative research approach 
provides many benefits, such as: (1) qualitative approaches have provided ways of 
transcribing and analysing the discursive construction of everyday events, of examining 
the consequential nature of learning within and across events, and of exploring the 
historical nature of life within a social group or local setting, (2) qualitative research has 
also provided insights into the knowledge needed by members of a group to participate in 
socially and academically appropriate ways, (3) qualitative research provides information 
about why and how miscommunication among actors occurs, particularly when such 
actors are members of different groups, and (4) qualitative approaches and the theories 
guiding them have also made us aware of different voices and the need to consider whose 
voice will be represented. 
However, the qualitative research approach presents a number of drawbacks, which should 
be taken into consideration when adopting it. Disadvantages include the fact that 
qualitative data have certain, rather problematic characteristics, which set them apart from 
quantitative data (Miles and Huberman, 1994). Qualitative data are usually predominantly 
textual, with a richness that can be lost when aggregation or summarisation occurs. The 
data can be fairly unstructured and unbounded, as they concern people's behaviour and 
attempting to understand their perception of a particular situation. It is often longitudinal, 
to a greater or lesser extent, as the observations may continue for an extended period of 
time. Interviews may be repeated at intervals of a few days, weeks or months. However, 
Lee (199 1) identified the disadvantages of qualitative analysis as a lack of controllability, 
deductibility, repeatability, and generalisability. 
Smithson and Comford (1996) found that there are more drawbacks to qualitative research. 
As the research uses a small number of cases (perhaps only one case), it is difficult to 
generalise this to a wider range of situations. Secondly, since the data are rich and complex, 
it means that they are open to a number of interpretations, so that researcher bias is a 
constant danger. Thirdly, researchers involved in dynamic cases where the situation is 
changing frequently, face inherent problems in trying to make controlled observations, 
controlled deductions (e. g. using mathematical and statistical methods), and predictions. 
This causes problems for the validity and verifiability of the research. 
Bearing these points in mind, and due to the epistemological stance being followed in this 
thesis, qualitative research was selected to be most suitable for this research. The reasons 
for selecting this approach are based on the following assumptions: 
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The first of these is what academic researchers refer to as the ontological issue. This 
means how people view their world, what they see as reality (i. e. their natural 
settings). The researcher thus attempts to understand a phenomenon (e. g. integration 
technologies adoption in SMEs) in terms of the meanings that people bring to it 
(Denzin and Lincoln, 1994). 
A qualitative approach will allow the research on little-known phenomena like 
integration adoption in SMEs, and in-depth examination of adoption processes and 
its complexities. This will also allow the researcher to seek to explore where and why 
policy and local knowledge and practice are at odds. In addition, the research 
described in Chapters 1,2, and 3 is not appropriate to be carried out experimentally, 
as it is neither a technical nor a programming development research. 
As explained in Chapters 2 and 3, integration technologies (e. g. Web Services and 
EAI) are a state of the art technology with limited literature and research. Thus, 
qualitative research will support the researcher in studying integration technologies 
in their natural settings, and learning from practice. This will allow an understanding 
of the nature and the complexity of the integration technologies' adoption process in 
SMEs and large organisations. 
Many proponents of the qualitative paradigm suggest radical approaches to 
generalisation (Hill and McGowan, 1999). The key issue here though is how one is 
to generalise from one or two non-randomly selected cases. The issue regarding 
generalisation is overcome by using Walsham's (1995b) comments, in that 
interpretivist case studies offer four types of generalisations, thereby overcoming this 
particular issue. The bias that is considered to be a danger in using the qualitative 
research approach can be overcome by data triangulation. 
Based on the research assumptions and approaches presented to this point, the adoption of 
qualitative research for this study seemed a useful approach to the acquisition of a better 
understanding of the phenomena under investigation. 1n the next section, the qualitative 
research process will be discussed. 
4.4 Selecting a Research Strategy 
Having justified the use of interpretivism as an epistemological stance, and of the 
qualitative research approach and its process, this section focuses on selecting an 
appropriate research strategy. Galliers (1992) reports that research strategy is the means of 
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going about one's research, taking on a particular style, and utilising different research 
methods to collect data. Therefore, to decide on a strategy that would dictate the way in 
which data are collected and analysed, different research strategies must be reviewed. 
Their characteristics should be identified, and a research strategy should be justified in 
light of these study characteristics. 
4.4.1 Selecting and Justifying the Use of Case Study Strategy 
Klein and Myers (1999) report that case study research is accepted as a valid research 
strategy within the IS research community. Case study represents a way to systematise 
observation, and aims for in-depth understanding of the context of a phenomenon (Cavaye, 
1996). The strategy is versatile and open to a lot of variation, and it can be carried out 
taking a positivist or an interpretivist stance (Stake, 2000). Benbasat et al. (1987) and Yin 
(1994), among others, suggest that a case study is an intensive examination of a 
phenomenon in its natural setting, employing multiple methods of data to gather 
information from one or more entities (e. g. people, groups or organisations). Data are 
collected by interviews, observation, questionnaires, and written materials. The main 
characteristics of case studies, as summarised by Benbasat et al. (1987) are: 
* Phenomenon is examined in a natural setting. 
9 Data are collected by multiple means. 
9 One or few entities are examined. 
9 The complexity of the unit is studied intensively. 
9 Case studies are more suitable for the exploration, classification and hypothesis 
development stages of the knowledge building process; the investigator should have 
a receptive attitude towards exploration. 
* No experimental controls or manipulation are involved. 
9 The investigator may not specify the set of independent and dependent variables in 
advance. 
The results derived depend heavily on the integrative powers of the investigator. 
9 Changes in site selection and data collection methods could take place as the 
investigator develops new hypotheses. 
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0 Case research is useful in the study of 'why' and 'how' questions, because these deal 
with operational links to be traced over time rather than with frequency or incidence. 
0 The focus is on contemporary events. 
Bonoma (1983) reported that a case methodology is clearly useful when a natural setting 
or a focus on contemporary events is needed. Similarly, research phenomena not supported 
by a strong theoretical base may be fruitfully pursued through case research. A rich natural 
setting can be fertile ground for generating theories. The selection of case study strategy 
has been based on the fact that case studies attempt to examine contemporary phenomena 
in real-life contexts, which is the case for this research. 
Moreover, both Yin (1994) and Bonoma (1983) discuss the usefulness of the case 
approach in various phases of research. Yin (1994) suggests that there are different types 
of case study, such as exploratory, descriptive and explanation, depending on whether they 
are used to answer what, how and why research questions, respectively. Based on this 
terminology, the case study followed in this thesis can be classified as exploratory. The 
reasons for this are: 
9 The research focuses more on questions of the what type (e. g. what are the factors 
which influence the adoption of integration technologies in SMEs and large 
organisations? ). 
0 An exploratory investigation was performed in parallel to the literature review 
process. The data found from this exploratory study were then used to refine the 
identified research questions and support their identification of research questions. 
Exploratory case studies like the one presented in this thesis are useful for theory building, 
as they are valuable in developing and refining concepts for further study. Roethlisbeger 
(1977) suggests that case study research is particularly appropriate for certain types of 
problems, such as those in which research and theory are at their early formative stages. As 
stated in Chapters 2 and 3, there is limited literature regarding the adoption of integration 
technologies by SMEs. In addition, EAl and Web Services are emerging technologies and 
new areas with limited literature. Based on the above discussion, the use of a qualitative 
case study strategy is considered appropriate for studying the phenomena of integration 
technologies' adoption in SMEs and large organisations. 
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4.4.1.1 Single and Multiple Case Studies 
Yin (1994) claims that a primary distinction in designing case studies is between single 
and multiple case designs. This means the need for a decision, prior to any data collection, 
on whether a single case study or multiple cases are going to be used to address the 
research questions. Central to case research design is the decision to include one or several 
cases in the project. Most research efforts require multiple cases, but single cases are 
useful in specific instances. Yin (1994) suggests single case study is appropriate if- 
9 It is a revelatory case, i. e., it is a situation previously inaccessible to scientific 
investigation. 
0 It represents a critical case for testing a well-formulated theory. 
0 It is an extreme or unique case. 
Bonoma (1983) claims that single case study projects are most useful at the outset of 
theory generation and late in theory testing, which is not the case for this research. As 
Benbasat et A (1987) and Bonoma (1983) suggest, a single case used for exploration may 
be followed by a multiple case study. Therefore, in the light of the characteristics of this 
research, a single case study will not be appropriate. 
Multiple case studies enable the researcher to relate differences in context to constants in 
process and outcome (Cavaye, 1996). According to Miles and Huberman (1994), multiple 
case studies can enhance generalisability and deep understanding and explanation. 
Benbasat et aL (1987) also suggest that multiple case designs are desirable when the intent 
of the research is description, theory building, or theory testing, which is the case for the 
research proposed in this thesis. Multiple-case designs allow for cross-case analysis and 
the extension of theory. Additionally, multiple cases yield more general research results. 
Admittedly, multiple cases will not provide the 'richness' of data that a single case study 
can do. Multiple cases are often considered more compelling, and the overall study is 
therefore regarded as being more 'robust' (Herriott and Firestone, 1983). This is because 
multiple case study strategy allows the investigation of a number of viewpoints coming 
from different sources, and thus a more systematic and constructive use of integration 
technologies' adoption analysis, which forms an essential theoretical basis for this 
research. Thus, based on the discussion here, multiple cases are proved more appropriate 
for the proposed research. 
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Yin (1994) suggests the logic underlying the use of multiple case studies are: (1) predicts 
similar results (a literal replication), or (2) predicts contrasting results, but for predictable 
reasons (a theoretical replication). The number of case studies conducted will depend on 
how much is known about the phenomenon, and how information can be uncovered for 
conducting additional cases (Dyer et al., 1991). Yin (1994) suggests that the ability to 
conduct 6 or 10 case studies, arranged effectively within a multiple case design, is 
analogous to the ability to conduct 6 to 10 experiments on related topics. A few cases (2 or 
3) would be literal replications, whereas a few other cases (4 to 6) might be designed to 
pursue two different patterns of theoretical replications. If all the cases turn out as 
predicted, these 6 to 10 cases, in the aggregate, would have provided compelling support 
for the initial set of propositions. If the cases are in some way contradictory, the initial 
propositions must be revised and retested with another set of cases. In the context of the 
research presented in this thesis, a multiple case study strategy was adopted to investigate 
15 integration technologies' adoption activities within a project (can be seen as one case 
study) and 4 follow-up case studies. 
4.5 Empirical Research Methodology 
The core of a qualitative research design is the use of a set of procedures that are 
open-ended and rigorous, at the same time as they do justice to the complexity of the social 
setting under investigation (Flick, 1998). Janesick (2000) uses the choreography metaphor 
to describe the qualitative research design and proposes that a qualitative research 
methodology may follow three stages: (1) warming-up and preparation, (2) stretching 
exercises, and (3) cooling-down. Similarly, Thernistocleous (2002) has developed an 
empirical research methodology, which is also based on three stages, namely: (1) research 
design, (2) data collection, and (3) data analysis. Based on these research designs, the 
researcher describes her research design which is shown in Figure 4.1. 
4.5.1 Research Design 
At the first stage of warm-up/re search design, the researcher decides the subject, the 
research questions, and the research strategy. In other words, the researcher first studies 
the background material to develop an understanding of the research area under 
investigation. From the literature review, several research issues will be identified for a 
more focused review. This leads to a specific research area and identifies a research need. 
In addition, an exploratory investigation in the form of survey study is introduced here, 
and acts as additional literature review material to support the analysis of the research 
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questions identified in Chapter 3. Thereafter, a conceptual model is developed to represent 
the intended empirical research, and the aspects of the model will be investigated through 
empirical studies. The results of this process in this research are included in Chapters 1,2, 
3 and 4. 
The second stage of stretch exercising/case study data collection involves some 
background work and the actual execution of the fieldwork. This stage is mainly reflected 
in Chapters 3,4 and 5 of this thesis. Finally, during 'cooling-down/case study data 
analysis', the researcher has to decide when to 'ease out' of the research setting and start 
analysing and presenting the findings. The results of this stage are shown in Chapters 5 
and 6. These stages are not necessarily sequential, as the researcher has to start analysing 
the empirical material before the end of the study to be flexible enough to revise the 
approach as needed. The research methodology for this research is described in Section 
4.6. 
Adopting Emerging Intergration Technologies in Organisations Hsin Chen 
Chapter 4: Research Methodology 100 
Literature Review Process 
Start Study Background 
Research Material Identify Research Issues 
10 
An Exploratory Questions 
Investigation 
Eevelop 
Conceptual 
Model 
Identify Suitable Research 
IF Technique 
Research Strategy 
Sen-&Structured, 
Structured, and 4- 
Case Study Strategy Unstructured 
Interviews 
Conduct Multiple Case Study 
V 
Identify Suitable 
Organisations for Study 10 Case Studies 
Industry Automation Project 
I F 
Draw Empirical 
Conclusions Data Analysis 
Refine Model 
Theory Extension 
End Develop Frame of Reference 
for Integration Technologies 
Adoption 
V 
Figure 4.1 Research Methodology 
Adopting Emerging Intergration Technologies in Organisations Hsin Chen 
Chapter 4: Research Methodology 101 
4.5.2 Data Collection 
Multiple data collection methods are typically employed in case research studies. Ideally, 
evidence from two or more sources will converge to support the research findings. Yin 
(1994) identifies several sources of evidence that can be used in case-based research. 
These sources include: (1) documentation, (2) archival records, (3) interviews, (4) 
observation, and (5) physical artefacts. Table 4.2 depicts the strengths and weaknesses of 
the main sources of evidence in case-based research and provides examples of their use in 
this thesis. 
4.5.2.1 Interviews 
One of the most important sources of case study information is the interview (Yin, 1994). 
Interviews are considered to be the main tool of the qualitative researcher for data 
collection (Denzin and Lincoln, 1998), and one of the frequently used data collection tools, 
also used for this research. Indeed, interviews are the primary data source for interpretive 
case studies. According to Walsham (1995b), interview is the method by which the 
researcher can best access the interpretations that participants have regarding the actions 
and events under investigation. An added benefit is that it allows the researcher to step 
back and examine the interpretations of fellow participants in some detail. This is an 
advantage that other methods may not allow. 
There are various forms and types of interviews. According to Denzin and Lincoln (1998), 
there are three major types: (1) structured, (2) semi-structured, and (3) unstructured. 
Interviews can also be undertaken in various forms, like personal interviews, face-to-face 
group interviewing, telephone surveys, etc. The duration of an interview is also not 
specific, as it could last as a five-minute conversation on the telephone, or it could take 
place over lengthy, multiple sessions (Frey and Fontana, 199 1). 
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Table 4.2 Data Collection Methods - Strengths, Weaknesses and Use in this Study 
Source of Strengths Weaknesses Use of Sources in this Evidence Study 
" Stable - can be * Retrievability - can be 0 Reports from 
reviewed low organisations 
repeatedly 0 Biased selectivity, if before and after 
" Unobtrusive - not collection is adoption activity 
created as a result incomplete 0 White papers 
of case study 0 Reporting bias - 0 Reference material 
" Exact - contains effects (unknown) of downloaded from 
Documentation exact names, bias of researcher Internet 
references and * Access - may be 0 Advertising material details of an event deliberately blocked 0 Newspaper articles 
" Broad coverage - 0 Deliverables of 
long span of time, Industry 
many events and Automation Project 
many settings in Taiwan on 
eBusiness 
interconnectivity 
" Same as for e Same as for 0 Organisational 
Archival Documentation Documentation records 
Records 0 Precise and 0 Accessibility - for 
quantitative privacy reasons 
" Targeted - focuses 0 Bias due to poorly 0 Semi-structured 
directly on case constructed questions interviews with 
study topic 0 Response bias organisers and 
" Insightful - 0 Inaccuracies due to participants 
Interviews provides perceived poor recall 0 Unstructured 
causal inferences 0 Reflexivity - interviews 
interviewee gives 0 Structured 
what interviewer interviews 
wants to hear 
" Reality -covers 0 Time-consuming 0 Formal and informal 
events in real time 0 Selectivity unless meetings with 
" Contextual - covers broad coverage interviewees for 
context of event a Reflexivity - event gaining 
further 
Direct 
may proceed insights Observation differently because it 
is being observed 
0 Cost-hours needed by 
human observers 
0 Same as for Direct 0 Same as for Direct e Simple participant 
observation observation 
Participant 0 Insightful into 0 Bias due to 0 Presentation of 
Observation interpersonal investigator's research findings 
behaviour and manipulation of and discussions 
motives events 
0 Insightful into 0 Selectivity 0 Hardware and 
cultural features Availability software and Physical 
0 Insightful into equipment used for Artefacts 
technical adoption activities 
operations 
In the context of this research, interviews constituted the main data source in the cases. 
The very important source of evidence of this study has been the mixture of structured, 
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unstructured and semi-structured, in-depth interviews with the parties involved in the 
activities under investigation. Structured interviews entail more structured questions, 
along the lines of a formal survey. In this research, the structured interviews were based on 
the interview agenda and survey questionnaire presented in Appendixes D and E. By the 
interview agenda, the interviewees replied to specific questions regarding integration 
technologies' adoption. The interview agenda focuses on collecting data from the 
following areas: 
0 General Background: This section attempts to collect general infonnation 
regarding the organisation under study. Such data include: (1) number of employees 
in organisation, (2) key business of organisation, (3) number of subsidiaries, (4) 
nature of organisation (e. g. SME or large organisation), (5) turnover, (6) number of 
customers, (7) market area, (8) company configuration, and (9) competitive strategy 
of company. 
9 Business Information in SMEs: The main purpose of this section is to collect data: 
(1) related to the influential factors for integration technologies' adoption in SMEs 
(e. g. benefits, barriers, etc. ), and (2) related to integration technologies adoption 
decisions in SMEs. 
9 Business Information in Large Organisations: The last section of the interview 
agenda aims at collecting data: (1) related to the influential factors for integration 
technologies' adoption in large companies, and (2) related to their integration 
technologies' adoption decisions. 
A survey questionnaire was designed as part of the literature review, and acted as a pilot 
study to support the research questions' analysis presented in Chapter 3. The main purpose 
of the questionnaire was to explore the differences between SMEs and large organisations 
regarding their integration technologies' adoption. Additionally, the survey was used to 
prove the appropriateness of selecting a qualitative approach for this research (see 
Appendix D). 
Semi-structured interviews took place, using a semi-structured interview agenda (see 
Appendix E). This is a focused interview, in which respondents are interviewed for a short 
time, e. g. an hour. In such cases, the interviews still remain open-ended and take on a 
conversational style. The interview process was started with the interviewer saying 'Hello', 
and an introduction of the study at the beginning. The researcher tried to set the tone for 
the rest of the interview, and with a relaxed atmosphere in which the interviewees felt free 
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to start the conversation in the unfamiliar situation between interviewee and interviewer. 
After the open-up, the researcher asked for the interviewee's agreement to set up the 
recording equipment, and start the interview. During the process of interviewing, the 
researcher monitored the progress and kept a discreet eye on the interviewee, and time. As 
reported by Scheurich (1997) and Delamont (1992), a good researcher needs to wind 
things up within the allotted time, and to have covered most of the key issues. If the 
interviewer can do this job well, the interview process can achieve the aim during the 
progress of the interview itself. Therefore, during the interview, the researcher: (1) 
identified the main points stated and expressed by the interviewee, (2) looked for the logic 
of what was being said by the interviewee, (3) tried to find out the inconsistencies in the 
position being outlined by the interviewee, (4) picked up the clues when the interviewee's 
answers were just intended to please the interviewer, or when the respondents cannot be 
allowed to give negative news to the researcher, (5) gave a suitable eye contact throughout 
the interview, and made a note of non-verbal communication. This process can help the 
interviewer interpret more things beyond the interview talk. 
Unstructured interviews were also used, which dealt with discussions that the researcher 
had with interviewees, but without using a structured or semi-structured type of interview. 
The main purpose of such an interview was to corraborate certain facts that the researcher 
already thought had been established. In addition, using this type of interview helped to 
clarify some issues derived from structured interviews. In the majority of cases, structured 
or semi-structured interviews took place in the interviewee's office. Unstructured 
interviews are of an open-ended nature, in which the researcher asks key respondents 
about the facts of a matter, as well as their opinions about events (Yin, 1994). Using 
unstructured interviews, some important data regarding the case studies were collected 
(e. g. inside information regarding resistance to change, politics issues, business 
complexity, etc. ). 
Additionally, the collection of the data took place over a period of two and a half years. 
The researcher first interviewed the members of the case companies in 2001, using 
structured and semi-structured interviews (the project had just begun). After that, the 
interviews took place again with the same case companies in 2002, using semi-structured 
interviews. In 2004, the researcher revisited some of the case companies again (the project 
is now complete and mature). The adoption activities that took place in a different period 
of time, but were organised by the same parties, gave the researcher the possibility to 
discuss the same issues with the same people in a different time context. Consequently, the 
results of the study go well beyond a snapshot of a specific activity in a given time frame, 
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but take into consideration events that took place over a long period of time, as well as 
views about the past and future of the activities under investigation (see Figure 4.2). In 
addition, the focus of the first case study is the Industry Automation Project (i. e. project 
perspective), not the case companies (i. e. organisation perspective). 
Round One 
Start Case Based Artefact 
:> 
Research 
Company I 
...... 
Company 15 
1 
Round Two Case Based Project Research Artefact 
M Uri atuirity A 
Company I 
......... 
I 
Company 15 
Round Three 
End Case Based Artefact 
Research 
Company 1 
.1.... 
I 
Company 15 
Figure 4.2 Case-Based Artefact Research 
In all the case studies, interviewees selected for structured interviews were mainly: (1) 
project manager, (2) MIS department manager, (3) a consultant (internal or external), all of 
whom have been directly involved in the Industry Automation Project as organisers and 
supported by the government. Such stakeholders had an important role during the 
decision-making process for integration technologies adoption and Industry Automation 
plan, as well as during the implementation. Therefore, it was considered important to 
select a cross-section of roles in the Industry Automation project to obtain the views of 
stakeholders at different levels in the organisations. This supports better understanding of 
the phenomenon of integration technologies adoption. 
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When a researcher conducts an interview, she/he plays a very important role with good 
communication skill to create a phenomenon on listening to, recoding, and decoding what 
interviewees say (Mishler, 1986). Therefore, in all the case studies (the project plus the 
four additional case studies), the interviews were tape-recorded, and transcripts prepared 
as soon as possible after each individual interview. Tape recording supported the 
researcher in collecting accurate data and interpreting them without time pressures. 
However, in the cases where interviewees' presence was impossible, telephone interviews 
were conducted, and filled-in questionnaires from the participants were sent to the 
researcher by e-mail and surface post. Apart from the structured interviews, during the 
research there were opportunities to obtain views of other users, managers, developers and 
government committee members through informal meetings and unstructured interviews. 
4.5.3 Analysis of Data 
The analysis of the data, based on the conceptual model developed in Chapter 3 (Figure 
3.7), was taking place during, as well as after, the collection of the interviews. Empirical 
data derived from case studies were triangulated (see Section 4.5.4), and then analysed to 
draw empirical conclusions. During this study, data analysis involved examining the 
meaning of people's words and actions. Similar to other studies, like Themistocleous 
(2002) and Papazafeiropoulou (2002), the research findings of this study are inductively 
derived from empirical data. Empirical evidence was then used to draw conclusions, and 
resulted in the formulation of a frame of reference for integration technologies' adoption in 
SMEs and large organisations. 
4.5.4 Data Triangulation 
Another important issue that concerns interpretive researchers is the validity and 
reliability of the research findings. The method that is usually related to those issues is that 
of triangulation, as a means of validating the results. Janesick (2000) cites four types of 
triangulation, namely data, investigator, theoretical and methodological triangulation, 
originally suggested by Denzin (1978), adding a fifth called interdisciplinary 
triangulation. 
Data triangulation means the use of a variety of data sources in a study. The second type 
of triangulation is investigator triangulation, which is the use of several different 
researchers or evaluators. Theoretical triangulation refers to the use of multiple theoretical 
perspectives to interpret a single set of data. Methodological triangulation means the use 
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of multiple methods to study a single problem. Finally, interdisciplinary triangulation is 
related to the investigation of issues related to more than one discipline. 
In the context of this research, all five types of triangulation are used: (1) data, (2) 
investigator, (3) theory, (4) methodological, and (5) interdisciplinary. Firstly, data 
triangulation, which various data sources such as documents, interviews and 
questionnaires. Secondly, the combination of resource-based theory and theoretical 
diffusion theories to explain the adoption of integration technologies by SMEs leads to 
theoretical triangulation. Thirdly, the use of multiple data collection methods presented in 
Section 4.4.2 is methodological triangulation. Finally, the last type of triangulation used by 
this research is interdisciplinary triangulation, as it falls in different domains such as 
information systems, technology, management, culture, and small and large organisations. 
4.6 Case Study Protocol 
According to Yin (1994), the protocol is a major way of increasing the reliability of case 
study research and is intended to guide the author/re searcher in carrying out the data 
collection from a single-case study (even if the single case is one of several in a 
multiple-case study). The protocol is important for the following reasons: (1) it keeps the 
researcher targeted on the subject of the case study, and (2) preparing the protocol forces 
the researcher to anticipate several problems, including the way that the case study reports 
are to be completed. In other words, a case study protocol can act as a tool that would 
operationalise the research, acting as an action plan, and setting rules and regulations by 
which data would be gathered. Yin (1994) suggests that case studies may have questions at 
five levels, as presented in Table 4.3. He also added that a case study protocol should have 
the following sections: (1) overview of the case study project, (2) field procedure, (3) case 
study questions, and (4) guide for the case study report. Based on the case study protocol 
sections suggested by Yin (1994), the sub-sections describe the case study protocol outline 
for this research. 
Table 4.3 Questioning Levels in Multiple Case Enquiry 
Question Level Research Question Section Reference 
Level I Questions asked of specific interviewees 4.5.2.1 /Appendix E 
Level 2 Questions asked of individual case study 4.6.1 / 4.6.2 / 4.6.3 
Level 3 Questions asked across multiple case enquires 4.6.3 
Level 4 Questions asked of entire study 1.7/7.1 
Level 5 Questions about recommendations and 
conclusions beyond scope of study I 
7.4 
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4.6.1 Case Study Overview 
Case study overview covers the background information about this thesis, the substantive 
issues being investigated, and the relevant readings about the issue. In the case of this 
thesis, the researcher needs to collect data that are required to investigate the adoption of 
integration technologies by SMEs (e. g. the factors affecting the adoption decision). Thus, 
the issues needing to be addressed are as follows: 
0 To identify the integration technologies decision-making process used by the case 
study organisations. 
To identify those human and organisational factors associated with the adoption of 
integration technologies, and identify their suitability for inclusion in a conceptual 
model for integration technologies' adoption in SMEs. 
To identify the differences between SMEs and large companies in terms of 
integration technologies adoption, and identify their suitability for inclusion in the 
framework proposed in Chapter 3. 
To identify the portfolio of benefits and barriers considered during the introduction 
of integration technologies. 
4.6.2 Fieldwork Research Procedures 
As reported in the previous section (Section 4.4.1), case studies are studies of events 
within a real-life context. This raises an important issue for which properly designed field 
procedures are essential, since the researcher will be collecting data from people and 
organisations in their everyday situations, not within the controlled confines of a 
laboratory, the sanctity of a library, or the structured limitations of a rigid questionnaire 
(Yin, 1994). Therefore, in a case study, the researcher must learn to integrate real-world 
events with the needs of the data collection plan. In this sense, the researcher does not have 
the control over the data collection environment as others might have in using other 
research strategies. For interviewing key persons, the researcher must cater to the 
interviewee's schedule and availability, not his/her own. The nature of the interview is 
much more open-ended, and an interviewee may not necessarily cooperate fully in 
answering questions. Therefore, the author needs to take into consideration these 
constraints. Thus, there is a need to have explicit and well-planned field procedures to 
cope with such events. This section of the protocol presents those procedures that will be 
employed during the multi-case study investigation and which include the following: 
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0 Gaining access to key organisations or interviewees 
9 Having sufficient resources while in the field 
9 Developing a procedure for calling for assistance and guidance 
0 Making a clear schedule of the data collection activities that are expected to be 
completed within specified periods of time 
e Providing for unanticipated events, including changes in the availability of 
interviewees, as well as changes in the mood and motivation of the case study 
investigator 
4.6.3 Research Questions 
The heart of the protocol is a set of substantive questions reflecting the researcher's actual 
line. of inquiry. These questions are posted to the interviewer (the author), not to an 
interviewee. The protocol questions, in essence, are the reminders regarding the 
information that needs to be collected and why. In some instances, the specific questions 
may also serve as prompts in asking questions during a case study interview. However, the 
main purpose of the questions is to keep the researcher on track as data collection proceeds. 
Before starting a particular interview, a case study interviewer (the author) can quickly 
review the major questions that the interview should address. For this reason, Table 4.4 
presents the questions which were developed to support the interview. 
4.6.4 Output of Case Study 
This section deals with the consideration for the outline, format, or audience of the case 
study report after the data have been collected. In this thesis, the output of the empirical 
inquiry and the empirical data analysis are presented in Chapter 5. Due to the large 
amounts of data which will be gathered during case studies, it is thus useful to consider the 
format of the research output before collecting data. This is done by creating an interview 
agenda which addresses issues associated with the factors affecting the adoption of 
integration technologies by SMEs and large organisations. This approach contributed to 
the quality of the research output, as it focused on the development of an effective 
interview agenda for the investigation of those factors. 
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Table 4.4 Questions Addressed by Empirical Inquiry 
Question Question 
Number 
I To what extent do SMEs' integration needs differ from large companies'? 
2 Is the nature of SMEs can be a real obstacle to integration technologies 
adoption? 
3 What is the relationship between integration technologies and their adoption in 
companies of different size? 
4 Do SMEs tend to adopt integration technologies later than large organisations? 
5 Do SMEs and large companies consider the same factors when taking decisions 
for the adoption of integration technologies? 
6 If the adoption factors for SMEs and large counterparts are thought to be 
different, to what extent do the integration needs, the nature of the fumis, and 
time influence the different adoption factors? 
4.7 Conclusions 
This chapter focused on the importance of methodology design employed within this 
research. The chapter presented the ontological and epistemological assumptions of the 
interpretive research methodology which forms the basis of this research. It was argued 
that interpretivism is gaining ground in IS research, and can prove a useful approach which 
can provide valuable insights in the study of integration technologies' adoption 
phenomena. The use of a qualitative research approach within the case strategy was 
presented, giving a detailed description of the way this strategy was designed and carried 
out for this research. Particular emphasis was given to the techniques for the collection of 
the empirical material, such as interviews and unofficial meetings with the organisations, 
which were supported by a variety of relevant resources. The chapter also discussed the 
issue of generalisation from interpretive case studies. Finally, the case study protocol was 
used as a tool that would operationalise the research, acting as an action plan, and setting 
rules and regulations by which data were gathered. Based on this protocol, the researcher 
will use case study perspectives to allow others to relate their experience to the outcome of 
this research. Thus, the work presented in this thesis will provide a broader understanding 
of the phenomena of integration technologies' adoption. In the next chapter, a detailed 
description of the empirical context of this research is presented. 
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Chapter 5: Empirical Context - Case Studies 
and Preliminary Research Findings 
Summary 
The case studies reported in this chapter were used to test the conceptual model presented 
in Figure 3.8 for the adoption of integration technologies in organisations. In doing so, this 
chapter offers an empirical analysis of different case study perspectives that describe 
human and organisational behaviour and perceptions during the adoption of integration 
technologies. Therefore, rather than generalising the outcome of these case studies, it is 
proposed to examine each case by describing respective approaches to the adoption of 
integration technologies. The first case study is the Industry Automation Project where 15 
companies and their suppliers adopted integration technologies to support their supply 
chains. The purpose of the second and third case studies is to investigate the adoption of 
integration technologies in large organisation and SMEs respectively. Additionally, the 
fourth and fifth case studies case studies undertaken in non-integration technologies' 
adoption SMEs are also examined, since they provide rich insights to the decision-making 
process for not adopting integration technologies. 
Adopting Emerging Intergration Technologies in Organisations Hsin Chen 
Chapter 5. - Case Studies and Preliminary Research Findings 112 
5.1 Introduction 
The aim of this chapter is to investigate the conceptual model proposed in Figure 3.8, 
regarding the adoption of emerging integration technologies by SMEs and large 
organisations. In doing so, a multiple case study strategy is employed to examine the 
proposed conceptual model. According to Klein and Myers (1999), one of the main 
principles of interpretive case study research is that of contextualisation. This states that it 
is important for the interpretive researcher to reflect on the social and historical 
background of the research setting to depict the situation under investigation which 
emerges. The settings of the case studies are also presented in detail, focusing on the 
rationale behind the selection of the specific sites, based on how they could contribute to 
the overall study. This chapter serves this purpose and gives a detailed description of the 
empirical context of this research. This chapter presents and analyses the following 5 case 
studies: (1) the Industry Automation Programme, (2) AboCom Wireless Mobility, (3) 
Hi-Touch Image Technologies, (4) eSynergy Technologies Ltd, and (5) Industrade 
Technologies Ltd. 
The Industrial Automation project was executed in Taiwan by the Ministry of Economic 
Affairs, Technology Department. The government started a two-year project to expedite 
the e-process of the information industry in 1999. The Industrial Automation Programme 
aimed at helping information industries to adopt integration teclmologies to construct an 
integrated infrastructure of supply chains. The main goals of this programme were to 
establish Business-to-Business e-commerce integration capability in the IT industry to 
enhance the Taiwan IT industry's core competence, and to push forward 2,500 SMEs in 
the IT industry to establish operation capability. Meanwhile, to overcome the problems 
while promoting e-commerce in the IT industry, and serve as the reference for promotion 
in other industries. Helping the predominant company to set up the international open 
standard and technology, providing on-line training and education course for its suppliers, 
and encouraging IT service companies to provide the general solution and Application 
Service Provider (ASP) service for Taiwan SMEs are also important goals. 
On one hand, the programme was for those international buyers whose annual purchasing 
of information products was over 1.5 billion US dollars. Those companies then associated 
with domestic information and electronic service industries to form the supply systems 
like Acer Inc, ADI Corporation, Arima Computer Corp, Delta Electronic Inc. etc. After 
that, 113M, HP, and Compaq passed the committee's review and set up three e-supply 
chains of the procurement stage. On the other hand, it was for those domestic information 
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industries with annual revenues over 10 billion dollars. They entered into an alliance with 
domestic information component suppliers to form other systems. There were 15 
Taiwanese local companies which were approved to join this project. 
The findings of this study were used as a basis to investigate the adoption of integration 
technologies in SMEs and large organisations. The reasons for this are: (1) both large 
companies (e. g. focal companies) and SMEs (e. g. suppliers) were involved in the 
programme, and (2) integration technologies were used to integrate case companies' 
supply chains. In addition, four more case studies (one large organisation and three 
SMEs - adopter and non-adopters) will be reported in Section 5.4,5.5,5.6 and 5.7 to 
further examine the adoption of integration technologies in organisations. Figure 5.1 
shows the structure of the case studies undertaken in this research. 
Stage I Preliminary Research (Industry Automation I 
Programme) 
Firm I Firm 2 Firm 15 
.............. 
Initial 
Findings 
------------------------------- i ---------------------- I 
Stage 11 1 Second Stage Case Study 
Large Firin SME SMEs 
Adopter Non-Adopters 
(1) (2) 
Final 
Findings 
Figure 5.1 Two-Stage Case Study Structure of Research 
The decision to design this research around two stages of case study is based on the 
conceptual model presented in Figure 3.8, where the intention is to examine the 
parameters affecting the integration technologies' adoption in SMEs and large 
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organisations, a ong with the different factors focused on when taking adoption decisions. 
For that purpose, the first stage serves as the initial investigation, as the large number of 
companies under investigation helped the identification of parameters and factors 
examination processes (since there are 15 large case-companies and a number of SMEs' 
suppliers involved in the first case study project). In stage II, a more in-depth analysis of 
the issues under investigation is performed to further examine and analyse the issues and 
factors related to integration technologies' adoption, which involved four cases. The four 
case studies include one large company, and three SMEs (I adopter and 2 non-adopters). It 
appears that most of SMEs are non-adopters, thus the researcher took the decision to 
interview two different types of non-adopters (one with no intention to adopt, and the other 
does intend to do so), to explore their reasons for not adopting. In addition, the way this 
research was conducted alongside the Industry Automation Programme and the reasons 
for the selection of the specific cases, and the details concerning the rationale behind the 
selection of the sites and details about the activities are explained in Appendix G. 
This chapter is structured as follows. In the next section, the Industry Automation 
Programme is briefly described. Section 5.3 gives details of the practicalities involved in 
the implementation of the case studies and the principles of interpretive case research on 
which the collection and analysis of the empirical material were based. The analysis of the 
case study to examine the conceptual model proposed in Figure 3.8 will be presented in 
Sections 5.3.7 and 5.8. In Sections 5.4,5.5,5.6, and 5.7, the second, third, fourth and fifth 
case studies will be reported and analysed. 
5.2 Background to Industry Automation Programme 
The Industry Automation Programme was executed in Taiwan by the Ministry of 
Economic Affairs, Technology Department, and started on P June 1999. The main goals 
of this programme are to establish 13213 e-commerce operation capability in the IT industry 
to enhance Taiwan IT industry's core competence, and to push forward 2,500 SMEs in the 
IT industry, to establish operation capability; meanwhile, to overcome the problems while 
promoting e-commerce in the IT industry and serve as the reference for promotion in other 
industries. This e-commerce grant programme of the IT industry is divided into two 
categories as A-Plan and B-Plan, where A-Plan is for the International Procurement Office 
(IPO) of foreign companies, and its annual procurement amount should be over 1.5 billion 
USD 4. The company proposed its e-commerce plan with its supply chain companies and 
4 30 N. T. Dollars =1U. S. Dollar 
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other famous Taiwan IT service companies. The emphasis of the programme is to enhance 
the 132B e-commerce operation capability between Taiwan's main IT product suppliers 
and international buyers. Besides, helping domestic companies to set up an international 
open standard, and training and educating local suppliers are also important goals. Three 
companies, M, HP, and COMPAQ, have been approved for the A-Plan (Yuan, 2000). 
B-Plan which the case study is focused on is however for predominantly domestic 
companies of the supply chain, which is manufacturing IT products or key components, 
and its annual revenue should be over 10 billion N. T5 Dollars. Besides, it should have over 
100 suppliers of components, and forms the complete supply chain. The emphasis of the 
B-Plan is to help construct the B2B e-commerce operation capability between the 
predominant company and its own suppliers. Moreover, helping the company to set up the 
international open standard and integration technologies, providing an on-line training and 
education course for its suppliers, and encouraging IT service companies to provide the 
general solution and Application Service Provider (ASP) service for Taiwan SMEs are 
also important goals. The policy lays special responsibility on the predominant company 
for the cost of application set-up and upgrade for developing the e-commerce system 
between suppliers. There are 15 Taiwanese large companies that have been approved for 
the B-Plan (Yuan, 2000). At last, 15 companies came into existence, together with more 
than 1,800 suppliers to set up e-supply chains of procurement. The system connections 
between the case companies and their suppliers are shown in Figure 5.2 
IBM 
HP Connection Large Case Connection Suppliers 
COMPAQ (EDI) Companies 
M( 
(EDI) 
Price enquiry, 
Order placing, 
Delivery, 
Inspection, 
Payment, 
Quality MGMT 
CRM 
Price enquiry, 
Order placing, 
Delivery, 
Inspection, 
Payment 
Figure 5.2 Architecture of Industry Automation Programme 
A secured end-to-end B2B collaborative commerce environment will be the base to 
support exchange transactions. It consists 5 categorises of construction: (1) platform, (2) 
' N. T Dollars = New Taiwan Dollars 
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network, (3) firewall, (4) data transformation standard, and (5) data warehouse. A B2B 
solution platform connected to the Internet and protected by proper firewalls among 
trading companies inside the community provides the core and safeguard to everything 
performed by the exchange. Data transformation standards are the common languages all 
participants use to communicate, like EDI, XML, etc. EDI has been the most popular 
standard that many trading companies use to communicate plain text information. Data 
warehouses play an important role to record all activities happening in the community. The 
transaction recorded will provide basic information for judgement when a business 
argument occurs. By applying data mining technology, the information may reflect 
customers' characteristics and provide the base for a future Customer Relationship 
Management (CRM) system to improve customer satisfaction and possibly increase the 
business volume. Data warehouses can turn into a community's knowledge base by 
accumulating valuable information. 
The interconnections between the buyers, customers and suppliers are based on EDI over 
Internet technology. EDI is one of the integration technologies as defined in Chapter 2, 
Section 2.2.3. EDI over Internet technology is used for the following reasons: 
Internet software and online marketplace (eMarkets) have provided a platform for 
collaboration beyond what was achievable in the past. The Internet provides 
inexpensive connection, an open and scalable architecture, and common software 
and communication standards to support interoperability between the islands of 
information residing throughout the supply chain. 
Documents (purchase orders, confirmations, shipping notices and invoices) are 
typically transmitted over private, secure networks known as VANs. Although EDI 
helps reduce transaction costs, it typically requires human intervention to process the 
documents, and often requires manual data re-entry. EDI does not support the 
purchase decision process, and the expensive VAN costs have excluded smaller 
companies from participating (see Section 2.2.3). 
9 EDI technology has many disadvantages, such as it does not support real-time 
interactions between trading partners, and requires same proprietary software on both 
ends, etc. These problems can be improved by adopting e-commerce-based EDI. For 
example, such type of EDI technology automates both sides (buyer and supplier), 
and it is an inexpensive Web browser user interface, etc. Table 5.1 summarises the 
disadvantages of EDI and the advantages of e-commerce-based EDI as reported by 
the case companies. 
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Table 5.1 EDI Disadvantages vs. EDI over Internet Advantages 
EDI Disadvantages e-Commerce-Based EDI Advantages 
" Not suited for many buyers and 0 Automates both sides - buyer and 
suppliers supplier 
" Does not support real-time 0 Internet platform enables open 
interactions between trading partners marketplaces or trading communities 
(i. e. order status) Automates approval process 
" Primarily used for selected direct 0 Eliminates paperwork 
goods (high dollar volume with few 0 Enforces purchasing policies 
suppliers) 0 Reduces need for point-to-point 
" Requires same proprietary software integration 
on both ends 0 Inexpensive Web browser user 
interface 
The Industry Automation Programme is considered relevant to this research since the aim 
of this programme was to help the large companies and their suppliers to adapt to an 
integrated supply chain environement to improve their integration capabilities. In doing so, 
the large companies and their suppliers were forced and supported by the Taiwan 
government to adopt integration technologies to support their supply chains' integration. 
However, the Internet-based EDI technology used by the large companies and their 
suppliers to integrate their supply chains does not fully support their intra and 
inter-organisation integration, as claimed by the large companies. Due to the limitations of 
EDI and other technologies, there was a need to adopt more advanced integration 
technologies. This is described in the following sections. 
5.3 Case Study One - Industry Automation 
Programme 
This research was carried out in parallel with the Industry Automation project, and tried to 
investigate further the issues related to integration technologies' adoption, which were also 
addressed by the project. It is important to note that although the Program-me constitutes a 
basis for this research, its findings are not used as de facto, and issues related to the 
e-supply chain are not investigated in this research. The researcher is interested in the 
issues related to their integration technologies' adoption. Additionally, as demonstrated in 
the following sections, views coming from SMEs (suppliers) and large organisations 
participating in the project are often criticised. During the operation of the project, its 
members had the obligation to perform and report about their e-supply chain integration 
activities. At the same time, they were asked by the researcher to provide further 
information about their actiVities in integration technologies' adoption in the light of the 
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theoretical findings and research questions described in Chapters 2 and 3. The aim was the 
in-depth investigation of the integration technologies' adoption conceptual model (Figure 
3.8) addressing different factors in SMEs and large organisations in relation to their 
integration technologies' adoption. 
The Industry Automation Programme case study was conducted in a period of two and a 
half years to observe the case in different stages so as to give rich empiricalevidence for an 
interpretive analysis of the integration technologies' adoption process. It was mentioned in 
Chapter 4 that where the physical presence of the researcher was not possible, telephone 
interviews with the organisers were conducted, and completed questionnaires from the 
participants were sent later to the researcher by e-mail and surface post. 
The organisations involved in the Industry Automation Programme were interviewed, as 
well as some of their suppliers (mainly SMEs). These participants agreed to provide 
further information about their integration technologies' adoption. Two or three employees 
from each organisation were typically the interviewees for this research. They were 
contacted during and after the implementation of integration technologies to support their 
supply chain activities, while a number of unofficial discussions concerning the issues 
under investigation took place during the life span of the study. Table 5.2 presents the 
profile of the companies, the interviewees, the number of interviews conducted, and brief 
description about the organisations involved in the project. In Appendix F, there is a 
detailed description of each organisation participating in the case study. 
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5.3.1 Background to Integration Problems 
Diversifying into complex products has increased case companies' communication 
requirements which are already complex. For example, case companies need to work with 
more than 500 suppliers and dozens of customers, but must now also cope with an 
increasing pace of change that has seen product life cycles shortened considerably. It is 
therefore now essential for case companies to be able to understand the status of their 
suppliers and the impact of that status on their own manufacturing processes, so customers 
can be assured they will receive products in a timely manner. Efficiency and visibility 
decide the competitiveness of a supply chain system. Nowadays, companies are 
competing by supply chain systems instead of by individual company. Which supply chain 
system has better integration capability, the more chips it owns to win the competition 
(Chen et al., 2004). 
Poor EDI-ERP Integration 
Case companies attempted to address their communications issues through the use of EDI 
systems for the various suppliers of, for example, motherboard components, etc. This 
solution did not, however, deliver substantial benefits, as few suppliers had IT 
infrastructure of sufficient complexity to operate EDI. Nor did the EDI system selected by 
case companies interface well to the ERP systems operating their manufacturing systems, 
or those used by some of their suppliers. This lack of integration hampered the hoped-for 
transparency that would facilitate the enhanced levels of customer service required. This 
lack of integration forced case companies to communicate with some suppliers manually, 
by fax or telephone. The project manager from Twinhead said that: 
"Most of our suppliers still communicate with us via the traditional ways 
likefax, telephone etc. Orders are often put through the same way too. Thus, 
problems occur quite often, e. g. order is missing, mis-spellingfor the item 
description, etc. These often cause delays ". 
Manual communication was even required for those suppliers operating their own ERP 
systems, a situation deemed unacceptable in a quest to reach the standards required by 
customers. Thus, case companies and their suppliers and customers are seeking for open, 
standards-based communication. This was how the Industry Automation Programme 
started. 
The case companies therefore decided to put in place systems that would allow electronic 
procurement to as many suppliers as possible, while also providing links to customers and 
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partners. Hence, they decided that their traditional EDI procurement mechanisms must be 
replaced by a B2B e-commerce mechanism, and its replacement must be standards-based, 
as only by adopting standardised data interchange mechanisms would they be able to meet 
the future needs of any possible type of supply chain integration. To address these issues, 
the case companies worked with their suppliers to ensure they adopt the RosettaNet6 
standards to describe electronic transactions and implement this standard in their ERP 
systems. Moreover, the technical problems mentioned in this section have caused some 
supply chain problems, and these are discussed in the next section. 
Supply Chain Problems 
Most manufacturers, suppliers, distributors, and resellers in high-tech industries, such as 
IT and electronic components industries are wasting money through time and cost 
inefficiencies at every point across their extended supply chains. As reported by the 
companies, the traditional demand and supply chain was product-centric, where the 
integration of supply chain members is usually difficult. Thus, the following supply chain 
problems often occur: 
* Manufacturers lack agreement on how a part number is defined or a standard process 
to automatically query inventory levels in a partner's inventory system. As a result, 
manufacturers must maintain expensive buffer inventories because they can only 
, guess at 
inventory levels and locations across the supply chain. 7-- 
Distributors waste time and money trying to compare thousands of products from 
hundreds of manufacturers because each manufacturer has its own unique part 
number scheme for describing product structures. 
Resellers waste valuable clerical resources on learning and using product ordering 
and return processes that are unique to each distributor and manufacturer. 
Data errors or slow responses are caused by human intervention in routine supply 
chain operation, such as orders by fax, manual data inputs, and inventory level query 
by phone calls, etc. 
6 RosettaNet which has been used in this 'A, B Plan' programme is an XML-based standard built 
for the use in the IT industry. RosettaNet is a 'global business consortium' creating the electronic 
commerce framework to align processes in the IT supply chain. Founded in 1998, RosettaNet is 
an independent, self-ftmded, non-profit consortium dedicated to the development and deployment 
of standard electronic commerce interfaces to align the processes between IT supply chain 
partners on a global basis. 
Adopting Emerging Integration Technologies in Organisations Hsin Chen 
Chapter 5: Case Studies and Preliminary Research Findings 123 
These have resulted in slow response to market changes, and indirect involvement of the 
customer in product design, since the information flow/communication between the 
manufacturer, distributor, and customer is complex (see Figure 5.3). 
Manufacturer Distributor Customer 
ctýurer )r 
c er 
Manufacturer Distributor Customer 
Manufacturer Distributor (Customer 
Figure 5.3 Traditional Demand and Supply Chain 
Business and Technology Challenges 
Enabling IT systems to exchange information and transactions electronically has several 
business and technology challenges: 
Business Process/Data Format Standardisation. A common standard is required 
for exchanging information and transaction steps among supply chain partners. 
Network Infrastructure Support. A global communications network that provides 
a secured, reliable data exchange between each supply chain partner and their 
internal IT systems. 
Software Solution Availability. Software solution implements the business process 
and data standards to enable automatic exchange of information and transactions. 
For case companies' internal IT systems to exchange data automatically, they need not 
only to have explicit agreement on data format and communication network, such as XML 
documents over the Internet, but also explicit agreement on the step-by-step process for 
data exchange. Referring to the Industry Automation Programme, case companies and 
their suppliers employed different types of interconnections based on the EDI over 
Internet technology and RosettaNet standards. RosettaNet has developed a comprehensive 
set of standards and guidelines for automatic, system-to-system exchange of business 
information and transaction between partners through Internet connection. It is important 
to understand such interconnection between large companies and their suppliers, as for 
technology companies collaborating across a broad-based supply chain, true global 
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connectivity is usually difficult. The vast majority of communications taking place among 
partners and providers still depend on traditional phone, fax, or limited extranet 
connectivity. Because these organisations have little or no access to their partners' systems 
and data, the ability to coordinate purchasing, trading, logistical, and financial functions 
among multiple companies remains complex and time-consuming. Even with extranet 
connections, they often involve isolated, proprietary pipeline links between individual 
companies. Thus, based on the information provided by the companies, the researcher has 
identified several different types of interconnection that large companies and their 
suppliers have established during the implementation of the Industry Automation 
Programme. These interconnections were then categorised by the researcher This is 
considered as important because the different types of interconnection indicate the level of 
integration ability of the companies and their suppliers. The researcher believes that such 
classification of different types of interconnections between the large companies and their 
suppliers can contribute to a better understanding in the supply chain integration area. 
In total, 7 types of interconnection were identified, including 3 main types, A, B and C, 
and their subtypes. The types of connection between the suppliers and the core 
manufacturers were classified into three main types: Type A (Application to Application, 
i. e. AP-to-AP), Type B (e-Commerce (EQ Turnkey), and Type C (Browser). Those main 
types were further classified into subtypes which are A, A+, A-, B, B+, C and C+, 
depending on their level of automation. 
1)7pe A- AP to AP. This type of process is to integrate the systems using a standard 
language, RosettaNet standard. Similar to the Web Services standard, the RosettaNet 
standard is an XML-based standard built for use in the IT industry (RNT, 2001). A 
standard is necessary so that data and e-commerce and other transactional processes 
operate well across the Web. The XML standard should ease the development of Web 
pages for EC and other activities that rely on pre-formatted data (Abreu, 200 1). XML is the 
universal format for structured documents and data on the Web (W3C, 2002). XML 
schema allows Web developers to use a common method for identifying Web data. It also 
allows developers to transfer more easily formatted data, such as prices, dates and 
numbers, which are all key to EC, as well as video and audio. Unlike the existing standard, 
HTML (Hypertext Markup Language), which rigidly defines how Web page elements are 
displayed with predefined data tags, XML can be used to define what data the elements 
contain. Developers can write XML tags for specific purposes, allowing Web pages to 
function like database records (Abreu, 200 1). 
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AP-to-AP connection integration testing can be categorised into three layers: the first is 
whether the enterprises have established PIP (Partner Interface Process), i. e. the public 
process between enterprises. PIPTMis to define business processes between supply-chain 
partners, providing the models and documents for the implementation of standards. PIP 
includes two enterprise processes: Private Process and Public Process. Private Process 
means the enterprise internal business process, whereas Public Process means the process 
between enterprises. The second layer is the enterprises which have not only established 
PIP, but can also proceed to receiving messages, and the messages are readable. The third 
layer is the process automation (MOEATD, 200 1). For example, once the supplier receives 
an order called 3A4, this can be translated automatically into a sales order. Type A can be 
further categorised into three sub-types, A+, A- and A, according to their degrees of 
automation. The main difference between them is based on whether there are people 
involved between the EC platform and Enterprise Resource Planning (ERP) when 
accepting an order. 
These connection types are further categorised into A+, A and A-, according to their 
degree of automation. The optimum connection is type A+ which has no labour involved, 
and all the processes are performed automatically. However, in real practice, none of the 
case companies or their suppliers has adopted this type of connection. This shows that the 
adoption of EDI by SMEs to support their supply chains is not what we expected as the 
EDI to EDI (i. e. system to system) connection; instead, they have different ways of using 
EDI to interconnect with their customers. These types of interconnections used by SMEs 
have been identified in this research, and are defined as types B and C. 
Týpe B- EC Turnkey. The suppliers install Turnkey software. The core manufacturer (i. e. 
buyers) can then push its purchase order to the supplier's Turnkey system. Once the 
supplier's server has received the purchase order, two actions will be taken. First, the sales 
department will be informed about this order, simultaneously it will manually perform the 
auto-check function in the ERP system to check the database and process the order. The 
invoice will then be generated by the system, but the system will not reply to the 
manufacturer automatically. Turnkey's output is converted or transferred manually to the 
supplier's back office system, and the core manufacturer will inform the supplier about the 
purchase order by e-mail. The important point for type B connection is that the 'Push' 
method is used. This method does not consider the internal customers'needs. Rather, after 
processing a batch of units, a given workstation will push the batch to the next workstation, 
whether needed or not. The supplier's operating interface is unitary, and many buyers' 
orders can be manipulated in this single interface. For type B+, this has provided an 
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information format which can convert or transfer the information into the ERP format in 
the back office system. However, the data transfer is still manipulated manually. The main 
difference between type B and its subtypes is whether there is a need to re-type the 
information into the back office system. 
Iýpe C- Browser. The core manufacturers set up a one-to-one supplier Web page. All the 
process information about the sales orders, delivery information and invoices, etc. can be 
looked up through the browser. This type of connection is normally used when there is a 
small amount of orders. The manufacturers need to log on to the Internet to check the order 
information approximately once a day. In addition, the Purchasing Order (PO) information 
can be downloaded from the browser and saved in Excel or other formats for verification 
purposes or workflow process. Table 5.3 is a summary of the different types of connection. 
Table 5.3 Summary of Different Types of Connection 
Type Differences between Types Sub-Type Differences between Sub-Types 
A Suppliers use Connect to back A+ No labour involved. 
'PUSH' office system using A Labour involved before 
method to Rosettanet's PIP. confirmation 
handle PO. A- Labour involved between EC and 
ERP 
B B+ Infon-nation format provided 
which can convert or transfer 
information into ERP format in 
back office system, but data 
transfer still manipulated 
manually. 
B Information cannot be converted 
or transferred automatically into 
back office system, needs to be 
re-typed into ystem. 
C Suppliers use 'PULL' method to C+ PO information can be 
handle PO, driven by customer. downloaded from browser and 
Customer workstation will pull saved in Excel or in other formats 
units from its supplier workstation. for verification purposes or 
This, in turn, will authorise workflow process. 
production of next batch at supplier C Manufacturers can check order 
workstation. information through browser. 
According to the Industry Automation Programme report, there were a total of 3948 
suppliers forced to follow the main manufacturers to adopt the e-commerce management 
style, and the majority of them adopted the type C connection (3375 suppliers) to connect 
with their main manufacturers (see Figure 5.4). The case companies found that the 
accuracy of electronic transactions through the supply chain has reduced the amount of 
stock the companies return to suppliers. With inventory levels lower, they are now more 
agile and able to respond to new technologies by using the latest most up-to-date 
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components in their products, instead of having to consume inventory they have already 
acquired but cannot return. Electronic transactions are also consuming less human 
resource to key or re-key manually into the companies' systems. Additionally, adapting to 
the e-supply chain has also created a 15000 million US Dollars procurement (i. e. order 
opportunity) from the important international buyers each year. 
Adoption Rate 
High' 
Type C: 
Web-based 
technology (3375) 
SMEs Adoption 
Rate 
(No of Suppliers) 
Type B: I 
E-commerce 
Turnkey-based 
technology 
(441) 
Type A: 
XML-based 
technology 
(132) 
Low 
Low Level of Automation/ Integration Ability Higb 
Figure 5.4 SMEs' Adoption Rate and Level of Automation 
Figure 5.4 shows that type C connection (Web-based technology) is the most popular 
technology for inter-organisational connection among SMEs (i. e. suppliers). Different 
types of interconnection that have been applied by the suppliers to support their integration 
technologies' adoption were identified by the researcher. These interconnections indicate 
the integration ability among suppliers (SMEs). Thus, the results here show that most of 
these SMEs are still not able to achieve a high degree of automation (i. e. high level of 
integration). The reasons for this are: (1) suppliers are small-sized enterprises, their 
technology ability and application level of B2B e-commerce are limited, and the volume 
of business is smaller (or the product variety of the company is little), (2) most of the raw 
material productions from the suppliers are not key-production, (3) most of the suppliers 
produce standard products so they have goods in stock, and (4) the benefit of using this 
type of connection is conspicuous, and it does not affect the beneficial results of case 
companies' computerisation. For those suppliers which were able to fully automate their 
business processes (i. e. able to adopt Type A connection), most of them are larger in size 
compared to other SMEs' suppliers. 
The seven different types of interconnection for supply chain integration are considered as 
important, as they not only indicate the integration ability of suppliers and the large 
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companies, but also suggest that SMEs tend to adopt integration technologies later than 
large organisations (see Figure 5.5). 
Ak 
High 
Types of 
Connection Low 
10 
Type A Type B Type C 
Early Time Late 
Large Organisation Size Small 
Figure 5.5 Relationships between Time and Organisation Size for Integration 
Technologies' Adoption 
As shown in Figure 5.4, companies with higher level of integration ability often adopt type 
A or B connection, and with lower level often adopt type C. Thus this indicates that small 
suppliers' integration abilities tend to be lower than those of the larger ones. This also has 
impacted on SME suppliers' decisions for integration technologies' adoption to support 
their supply chains' integration. The manager from Micon said that: 
"It is much harder for us to adopt EAI or Web Services than the large 
organisations as firstly, we have no sufficient knowledge regarding these 
technologies. Secondly, it takes time to plan and understand these new 
technologies. Adopting new technologies is supposed to solve our problems, 
not creating new problems ". 
The above statement suggests that planning for the new integration technologies' adoption 
is essential for SMEs and is time-consuming. Therefore, this indicates that it takes a longer 
time for SMEs to consider adoption compared to large organisations. EAI or Web Services 
were selected by the large companies for the heterogeneous interworking which was 
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required to address the range of their current applications estate. Unlike these large 
companies, as reported by the SME interviewees, they have not yet considered EAI or 
Web Services adoption due to: (1) the benefits of using such technologies are 
inconspicuous, (2) lack of resources like time, finance, and expertise, and (3) lack of 
supports. According to the adoption life cycles proposed by Roger (1995), adopters can be 
categorised into innovator, early adopter, early majority, late majority, and laggards. The 
last two groups tend to adopt technology when they have no choice or like to be certain 
that the new technology works or has been widely adopted and standardised. Therefore, 
SMEs tend to be categorised as late majority or even laggards. Larger organisations on the 
other hand tend to realise the importance of using EAI and Web Services to solve their 
integration problems like legacy system problem etc., thus, they tend to adopt them early. 
Hence, large organisations in this case can be grouped as early or early majority (see 
Figure 5.5). 
The large companies' motivations to adopt integration technologies to support their supply 
chains integration will be discussed in more detail in the next section. 
5.3.2 Motivations to Integration Technologies' Adoption to Support Supply 
Chain Integration 
Many case companies are confronted with major problems in corporate purchasing or 
selling processes. In IT industries the purchasing and selling is highly fragmented which 
creates inefficient markets and uninformed buyers and sellers. This had become an 
increasingly important factor with the arrival of the Internet and trade liberalisation 
(WTO). Traditionally, corporate purchasing/selling has been managed through inflexible 
paper-based processes, paper catalogs, manual workflow, and local databases. Notably, a 
big portion of the indirect materials purchasing is characterised by higher transaction costs 
than the product itself and by spot/maverick buying where as the direct materials have 
been bought more systematically. Due to maverick and spot buying, many case companies 
have experienced serious problems in reducing purchasing/selling costs and gaining 
control over the processes. On the other hand, in systematic buying, getting the right 
information to the right people at the right time is a major challenge in improving 
purc hasIng/selling efficiency (see Figure 5.6). 
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Figure 5.6 Impact on Real-Time and Indirect Information Flows 
Secondly, the supply chains are more and more burdened with excess inventory. The 
excess inventory is mainly due to the inability to see and plan the right volumes of 
products or resources. The case companies realise that many of their suppliers have very 
little information about when and how their customers buy the products or services. In 
most cases, a large inventory is built to cover all the worst case scenarios in both supplier 
and buyer side. At the same time, when the markets change faster and faster, product life 
cycle becomes shorter, the buyers have very little time to search for a new or alternative 
supplier as well as getting rid of obsolete inventory/machinery. Thus, the main motivation 
of the Industry Automation Programme was to create value for both the buyer and supplier 
by bringing together a large numbers of buyers and sellers, and by automating transactions, 
Web marketplaces can expand the choices available to buyers, give sellers access to new 
customers, and reduce transactions' costs for all players. It also brings buyers and 
suppliers to negotiate prices, quantities, and delivery in real-time. 
Internet-Enabled Demand and Supply Chain 
As reported by the case companies, unlike the traditional supply chain, which is 
product-centric (see Figure 5.3), the Internet-enabled demand and supply chain is 
customer-centric, and business is processed at Internet speed. An Internet-enabled 
e-collaboration demand and supply chain provides a different picture of how the large 
companies connect to trading partners and customers. One-step Internet business reduces 
the complexity and effort involved in establishing connections and collaboration among 
users. By making the Web a collaboration pipeline, logistics and supply chain partners 
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around the world meet as buyers and sellers without prior restrictions of point-to-point 
software solutions (see Figure 5.7). Thus, this can result in: (1) maximised profit along 
optimised supply chain, (2) flexible pooling of capacities, skills and resources, and (3) 
reduced unwanted inventory. 
Manufacturer 
Distributor 
e-Marketplace 
Manufacýrer Distributor 
z 
Customer Customer 
Figure 5.7 Internet-Enabled Demand and Supply Chain 
Competition 
Industries in Taiwan have gained benefits from acquiring technology for decades. Through 
this continuing acquiring and adaptation process, the thrust of industrial development in 
the past decade has created a closely knit and very competitive industry verticalisation, 
especially in hi-tech manufacturing and semiconductor industries, which represent very 
interdependent industry webs, with many buyers and many suppliers right in Taiwan, and 
with increasing international B2B relationship. While acquiring technology is not a 
panacea for all, the reality is, for major manufacturers with active market development 
outside of Taiwan or those which have very close business relationship with partners 
overseas, the demand for acquired technology is higher, and sometimes becomes an 
indispensable part of business infrastructure. While the domestically available technology 
and services have made an enormous stride in quality and market acceptance, and play a 
dominating role in the overall economy in Taiwan, acquired technology, technological 
products and services will continue to play an important role in supporting the fast growth 
of key industries in Taiwan. 
In the realm of business IS, the acquired technology ranges from high-performance 
business servers and networking (the 'e-infrastructure') to enterprise solutions such as in 
ERP, Customer Relationship Management, manufacturing execution system, product 
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development management, supply chain execution, supply chain management, and 
B2B/B2C eMarketplace applications and models. 
The rapid growth of the Internet as a medium through which businesses can communicate, 
streamline business processes, and transact more efficiently, has elevated the level of 
global competition. Escalating market dynamics like time-to-market pressures, high 
customisation demands, and increased dependence on outsourcing have elevated B2B 
collaboration to core competency status. Companies must not only find more efficient 
ways to share information internally, they must also find ways to collaborate with their 
business partners, suppliers and customers. Therefore, in this new Internet economy, it is 
not about Company A vs. Company B, it is about supply chain A vs. supply chain B. 
It is for the above-reasons that most of the large companies adopt not only Intemet-based 
EDI or B213 integration technologies, but also emerging technologies like EAI or Web 
Services. However, unlike these large companies, most SME suppliers were not able to 
move one step forward to follow the large companies to adopt EAI or Web Services due to 
their characteristic weaknesses, e. g. lack of resources such as finance, time, and expertise. 
The manager from Prohubs reported that: 
"Government support and the pressures from the large companies were the 
main forces to our supply chain integration. We found that the whole 
integration process was complex and time-consuming. Thus, we did not 
consider any other technologies apartfrom the technologies required by the 
large companies and the government. This is because we simply cannot 
afford it and are unsure whether that is necessary at this stage, since we 
have already implemented the EDI over Internet technology to support our 
supply chain integration ". 
5.3.3 Adoption of Emerging Integration Technologies to Integrate Supply 
Chains 
The main purpose of the case companies' adopting EAI is to fulfil process automation. 
Before, case companies' software programmes in areas such as inventory control, human 
resource, sales automation and database management were designed to run independently, 
with no interaction between the systems. The project manager from Sampo said that: 
"Most of the systems in our company were custom-built in the technology of 
the day for a specific need being addressed, and were often proprietary 
systems. As the company grows, this has begun to show problems ". 
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Many other case companies' project managers like those at Acer, Asus, Inventec, Primax, 
etc. shared views similar to Sampo's. The case companies recognise the need for their 
information and applications to have the ability to be transferred across and shared 
between systems. Thus, case companies are investing in EAI to streamline processes and 
17, A keep all the elements of the enterprises interconnected (as shown in Figure 5.8). As 
suggested by the case companies, EAI provides new opportunities for their suppliers and 
customers to merge their systems and manage commerce transactions jointly with them, as 
well as a stable platform for companies to deploy different types of eBusiness applications 
like CRM, Knowledge Management (KM), Supply Chain Management (SCM), and ERP, 
etc. 
Dunng these two and a half years, many companies have moved from one type of 
connection to another. The researcher interviewed these companies in the late stage and 
found that many of them have moved to emerging integration technologies like EAI and 
Web Services. Each case company was asked to specify what kind of integration 
technologies they had adopted or were planning to adopt, apart from EDI and ERP. This is 
reported in Table 5.4. Note that EDI here means EDI over Internet technology instead of 
the traditional EDI (Van-based) technology. 
Table 5.4 Integration Technologies Adopted by Case Study Companies 
Key: Adopted Not adopted (X), Planning to adopt (P) 
Name of Company EAI EDI ER-P Web 
Services 
ACER Inc V/ 
ADI Coiporation V/ V/ V/ P 
Arima Computer Corp V/ V/ I/ 
ASUSTeK Computer Inc V/ V/ VI/ I/ 
Chia-Soon Electronics V/ I/ V/ 
Compal Electronics Inc V/ V/ V/ 
Compeq Manufacturing. Co. Ltd I/ V/ v 
Delta Electronic v/ V/ V/ -v/ 
First International Computer Inc I/ V/ 
Inventec Corporation V/ I/ 
Micon Technology Corp. x x 
MicroStar Inc. (MSI) -v/ V/ 
MiTAC Intemational CorpOration V/ V/ -v/ 
Prohubs Intemational Crop x V/ x 
Primax Electronics Ltd V/ V/ I/ 
Sampo Technology Corporation V/ V/ V/ 
Sen-Kung Technologies Ltd x V/ V/ x 
TATUNG Co V/ I/ V/ 
Tex-Chu Trading Co. Ltd x V/ x 
Twinhead International Corporation V I/ V/ V/ 
Yodi Technology Ltd x V, I/ Ix 
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Table 5.5 shows that all of the SME interviewees claimed that they have not yet been able 
to adopt EAI or Web Services after implementing the Industry Automation Programme. 
The reasons for this are: (1) EAI and Web Services are relatively new technologies, and 
their adoption benefits are not conspicuous, especially for SMEs, (2) lack of time and 
finance, i. e. lack of resources, and (3) lack of support. In contrast to SME suppliers, all of 
the large companies have adopted EAI, and 14 out of 15 have adopted Web Service 
recently. It was found that during the implementation of the Industry Automation 
Programme, almost all of the large manufacturers have adopted the emerging integration 
technologies like EAI to support their supply chains integration. The reasons for this are: 
(1) integration problems still exist, as EDI and ERP do not fully support intra and 
inter-organisation integration, (2) the IT infrastructure is still not flexible enough, and (3) 
in order to be successful in the competition, they need to fully integrate their internal 
resources to support flexible and manageable IT infrastructures to gain competitive 
advantages. Thus, there is a need to adopt integration technologies that can fully support 
organisations to integrate their intra and inter-organisational IS such as EAI technology. 
Adoption of EAI to Support Supply Chain Integration 
All companies seek to become more agile and responsive to maximise their existing IT 
investments. In order to do so, they need to unlock information and functionality in 
individual applications and turn them into a shared, enterprise-wide resource. Integration 
solutions share information assets across multiple applications and business processes, 
providing the framework for real-time enterprises and business networks. Integration 
solutions also enable many companies tocreate a 'single view' of all their enterprise data, 
and an infrastructure for ensuring that applications can exchange and update 
business-critical data no matter where they reside. Another way to look at it is that 
integration technologies enable an organisation's IT infrastructure and applications to 
respond rapidly to business changes by providing a dynamic way to streamline, integrate, 
and manage previously independent business processes. Integration solutions also allow 
companies to take stand-alone applications and turn them into resources that can be used 
by other applications or business processes as part of a composite application (applications 
that are composed of new code, processes, or user interfaces, along with calls to existing 
and legacy applications and services). Thus, EAI is used by the large companies to 
integrate various systems in an enterprise to link data pieces to form valuable information 
which can be used to promote information visibility and support decision-making. 
As reported by the case companies, ERP integrated software solution and EAI technology 
have been used to integrate their intra-organisational systems. ERP is used here to manage 
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the company's resources and to integrate all business functions such as planning, 
inventory/materials management, and more. EAI technology is adopted here for data 
transformation, data integration, transport and messaging. According to Themistocleous 
and Irani (2000), EAI is achieved at three integration layers namely transportation layer, 
transformation layer and process automation layer. Source and target applications are 
integrated by exchanging their application elements, which include data, objects and 
processes when EAI is used. Here, the case companies use EAI to transfer the data 
elements from source application to the integration infrastructure, and from the latter to the 
target application. So the flow is data elements are transferred from source application to 
the target through the integration infrastructure using the transportation layer. Meanwhile, 
data elements are translated from source application structure to target application format 
using the translation layer, as translation is needed to transform data into a compatible 
format for target application. Then, data elements that are used for the integration of 
processes or the integrity of information are transferred to the process automation layer. At 
the beginning, the companies first integrate their data, and now, they have moved to 
integrate their process. 
For inter-organisational interconnections, large companies adopted the 
Business-to-Business Integration (B2Bi) protocol to interconnect with their direct 
suppliers, ASP/Hub, direct customers, Logistic Service Provider (LSP) and overseas sites, 
and banks through the Internet (i. e. system-to-system connection), and the 
interconnections between the large companies and their direct suppliers have been 
established during the Industry Automation Programme. The role of the B2Bi platform 
here means the process of transforming legacy data into B2B protocol standard (in this 
case, large companies use Rosetta Net PIPs/Standard). The forwarders used Web-based 
technology to interconnect with the large companies through the Internet (i. e. 
system-to-Web connection). In doing so, a standard information exchange mechanism and 
common platform are formed, and the flow of information and goods for shipping is 
integrated. As a result, an intelligent commercial vehicle operation (CVO) envirom-nent is 
established and an intelligent enterprise-to-shipping-operator environment is developed. 
Hence, the result is increased logistics' efficiency. In addition, large companies also 
installed a FXML gateway to interconnect with their cooperating banks through the 
Internet for payment automation (i. e. e-payment). The main difference between the 
e-payment interconnection from others is the security issue. Therefore, encryption was 
used for payment transaction. By integrating the payment system with banks, this can save 
transaction times and reduce labour power. Hence, increasing operation efficiency, and 
achieving real-time payment. The supply chain integration system architecture from 
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Sampo is shown in Figure 5.8, and it was found that other companies use a model similar 
to that of Sampo. 
Figure 5.8 Sampo's Supply Chain Integration Architecture 
To further analyse how the large companies adopt EAI to support their intra-organisational 
integration, this is discussed in the following section. The highlighted box in Figure 5.8 is 
described in more detail in Figures 5.9 and 5.10. 
Adoption of EAI to Support Intra-Organisational IS 
EAI enables secure, reliable movement of data and transaction in and out of internal 
business applications. The information is managed from product design phase, 
manufacturing shop floors, supply/demand planning, to logistics execution. All 
transactions are recorded in the ERP system of an enterprise. Compaq's BusinessBus and 
T1113CO suites are the most popular EAI solutions used in case companies to integrate their 
systems. Figure 5.9 shows how EAI integrates systems in Sampo. As with B2B integration, 
vendors typically provide all the protocol translation and content mapping services 
required to map internal information and transactions to the various protocols and data 
formats. 
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Figure 5.9 EAI Integrates Systems in Sampo 
Based on Figures 5.8 and 5.9, where EAI and B2B process flow integration is used by the 
large companies to integrate companies inside a supply chain system, a B2Bi and EAI 
architecture was given by the companies. Figure 5.10 shows that EAI is used to integrate 
various systems like finance, CRM, order, payment, ERP, and payroll in the large 
companies to link data pieces to form valuable information which can be used to promote 
information visibility and support decision-making. B2Bi is used to transform information 
(e. g. order) between large companies and their suppliers/partners. Figure 5.10 shows the 
case companies' B2Bi and EAI architecture based on the architecture presented in Figures 
5.8 and 5.9. 
Supply Chain Execution 
- Transportation 
- Warehousing 
- Procurement 
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Figure 5.10 Case Companies' B2Bi and EAI Architecture 
Adoption of Web Services 
Additionally, it was found that most of the large companies have planned or even 
adopted Web Services technology to integrate their IT infrastructure in recent years (see 
Table 5.5). The case companies commented on their integration history that the aim of 
each generation of integration technologies has been to provide for all clients' 
applications, and this has largely failed because of the highly heterogeneous nature of 
legacy systems used within the companies. Thus, the large companies were looking for a 
common technology that was not tied to a particular set of languages or platforms, and 
the invocation of which could be performed naturally in each environment presented in 
their architecture. Such a technology would allow wrapping existing services as well as 
deploying new ones, and facilitate a migration of services to the new technology in a 
way that was acceptable to the base of client systems already integrated. As a result, Web 
Services were seen by the companies as appropriate technology to use to overcome the 
problem of legacy systems used within the companies. 
According to the MIS manager from Acer, the initiative for developing enterprise-wide 
SOA was to accomplish increased performance of e-business process flow and automated 
e-commerce collaboration. The legacy systems' integration in Acer provides a solution to 
implement service-reuse. Based on this SOA, the company extended the standardised 
enterprise IS infTastructure to the external business environment and connected with 
business partners, leading to e-commerce collaboration. Web Services, particularly the 
XML building block standards like SOAP, WSDL, and UDDI have been perceived to be a 
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suite of tools which allows application methods and data to be self-describing, 
discoverable and usable. These standards allow enterprises to link their legacy systems 
with developments and provide service to customers. Application Service Providers 
(ASPs) can then expose their applications with ease. Not only does this provide a better 
service to customers, but also with large organisations it is uncommon that complex 
systems exist, and in the past, developing interfaces to support new products had not only 
been costly but also time-consuming. The cost is to both provider and customer, as any 
development costs incurred would need to be passed on to ensure profitability. 
Additionally, the inability to deliver the solution quickly could mean that competitive 
advantage is lost. The MIS manager from Acer reported that: 
"A reduction in time spent developing interfaces using a common standard 
will reduce development time significantly, thus allowing the product to be 
launched at the best opportunity ". 
A key factor affecting the adoption of Web Services identified by the large companies 
was partly due to the wide industry support that Web Services attracted, e. g. their IT 
infrastructure key suppliers such as EBM, Microsoft, and Oracle were moving to support 
Web Services standards. Another reason was that since one of the advantages of the Web 
Services technology was that developers do not need to build a Web Service; instead, 
they code a Java bean or a C++ module or a script that in turn get rendered as a Web 
Service (the complexity of the XML, SOAP, and WSDL are hidden from them). The MIS 
manager from Acer said that: 
"The, WL language and the schema component of WSDL were rich enough 
to represent and describe the structure of any of their existing interfaces. As 
the conversion of existing services into Web Services in the middleware 
la er (i. e. not rewriting the service itseN has proved to be relatively y 
strai&forward, a large number of Web Services can be made available at 
little cost ". 
As a result, the companies have been able to achieve with the use of Web Services 
technology so far a consistency of interface at both the transport and data levels. The MIS 
manager from MicroStar claimed that "Web Services enable better, cheaper, and faster 
integration, as well as reducing time to market for new products". 
Before the implementation of supply chain integration, the large companies and their 
suppliers faced several problems like slow purchasing process, slow process cycle, etc. 
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These situations have now improved ever since the case company started integrating their 
supply chain. The case companies have performed a preliminary efficiency analysis to 
examine the performance of integrating the supply chain through Key Performance 
Indicator (KPI) analysis. In doing so, some benefits were identified by the researcher, and 
these are discussed in more detail in the next section. 
5.3.4 Benefits of Adopting Integration Technologies to Support Supply 
Chain Integration 
Based on the empirical data, the interviewees reported some benefits of adopting supply 
chain integration. These benefits derived from the Industry Automation Programme were 
validated by the companies through KPI analysis to examine the performance of 
integrating case companies' supply chains. This section is therefore reporting the analysis 
of the performance and its effect, based on the KPI analysis data provided by the case 
companies. A KPI is linked to a business goal, and in general, every KPI will have a target 
value that may change over time. The actual value of the KPI is compared to the target 
value to determine how much progress has been made towards achieving the business goal 
(RIS, 2002). KPI data can be entered manually, extracted directly from the attached 
real-time databases, or as the result of complex calculations implemented using the 
Recalculated module. 
The KPIs here on which the overall performance is judged are the volume of purchase, 
types and numbeTs of connection, speed, and capital cost. The summary of the KPI 
analysis is shown in Table 5.5. 
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Table 5.5 Summary of KPI Analysis (Source: Industry Automation Programme 
Report) 
KPIs Average value Average value Calculation Improved 
before E-purchasing before Ratio 
Adoption E-purchasing 
Adoption 
Ptocess from rem wng ard= to deb vermg goods (PurchasiV Pmcess) 
From B-Plan 82.9 95.9 1-(95.9/82.9)*100% 15.7 
manufacturers to 
customers M 
From suppliers to B-Plan 73.25 92 1-(92n3.25)*100% 24.2 
manufacturers M 
Order Hand, (h7g Ptocess 
Response time for 4.38 1.38 1-(1.38/4.38)*100% 68.49 
purchasing order (Days) 
Process cycle for 12.13 5.07 1-(5.07/12.13)* 100% 58.2 
purchasing (Days) I 
Stock Capital Cost 
Period stock stored in 31.86 20.57 1-(20.57/31.86) 35.4 
warehouse (Days) *100% 
Stock capital cost 33.4 22.95 1-(22.95/33.4) *100% 31.29 
(hundred million N. T. ) 
Unused raw material 15.27 3.45 1-(15.27/2.45) *100% 77.41 
stock M 
P=ha ging Capi4d Cost 
Labour used for 9.86 5.86 1-(5.86/9.86) *100% 40.6 
purchasing process 
(Days) 
Required time for whole 7 3 1-(3/7) *100% 57.1 
purchasing process 
(Days) 
Purchasing arrangement 15.99 6.92 1-(6.92/15.99) *100% 56.7 
and handling times 
(Days) 
According to the figures given by the case companies involved in the Industry Automation 
Programme, in the purchasing process from the manufacturers to their customers, the 
average speed, in percentage, has improved by 15.7% from 82.9% before using 
e-purchasing to 95.9% now. For the suppliers to the B-Plan manufacturers, the process 
speed has improved by 24.2% from the average of 73.25% before, to 92% now. However, 
the response time for purchasing order has improved by 68.49% from the average of 4.38 
days before to 1.3 8 days now, and the process cycle for purchasing has improved by 5 8.2%, 
from the average of 12.13 days before to 5.07 days now. The period of stock stored in the 
warehouse has shortened by 35.4%, from the average of 31.86 days before to the average 
20.57 days now. The stock capital cost has dropped by 31.29%, from the average of 33.4 
hundred million N. T. dollars before to 22.95 hundred million N. T. dollars now. The unused 
raw material stock has decreased 77.41%, from the average of 15.27% to 3.45% now. The 
labour used for the purchasing process has decreased by 40.6%, from the average of 9.86 
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days per month before to 5.86 days per month now. The required time for the whole 
purchasing process has shortened by 5 7.1 %, from the average of 7 days before to 3 days 
now. The purchasing arrangement and handling times have dropped by 56.7%, from the 
average of 15.99 days before to 6.92 days now. 
Based on the discussion above, the benefits of integrating the supply chain have been 
identified by the researcher. Since benefits is the variable that has been consistently 
identified as a critical adoption factor, and as the most important factor for IT growth in 
small organisations (Cragg and Zinatelli, 1995; Iacovou et al., 1995; Kuan and Chau, 
2001). Thus, when organisations understand these benefits, they will be more likely to 
facilitate organisations' integration technologies' adoption decision-making. Therefore, 
there is a need to study the benefits of supply chain integration. According to 
Thernistocleous and Irani (2001), they have identified some benefits upon the 
implementation of Application Integration. Chen et al. (2003) have also reported some 
benefits of using integration technologies in SMEs. However, the benefits of integrating 
supply chain have not been widely investigated. The adoption of integration technologies 
to support the supply chain management can be seen either as a way to provide efficiency 
savings, or as a strategic response either driven by necessity or due to competitive pressure. 
Therefore, the researcher has identified many benefits like standardised production, 
simplified supply chain process, and automated process, etc., upon the implementation of 
supply chain integration by the case companies involved in the Industry Automation 
Programme. In doing so, the researcher has expanded the body ofknowledge in the area of 
supply chain integration by identifying and classifying the supply chain integration 
benefits, which has not been well-studied before. The identified benefits are summarised 
and classified in Figure 5.11. 
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In the figure, the benefits are split into two layers. The first indicates the main benefits, and 
the second shows those derived from the main ones (i. e. consequences). For example, 
adopting supply chain integration can help organisations to standardise production, which 
can result in improved quality control, improved efficiency, and shortened production time. 
The identified benefits can help organisations and researchers to better understand what 
benefits can be gained upon the adoption of integration technologies to support 
organisations' supply chains 
To better understand the identified benefits, these benefits from the empirical study are 
analysed and based on the classification framework proposed by Anthony (1965), are 
placed into three categories: operational, managerial and strategic. This is shown in Table 
5.6. 
Operational beneflits (dimension 1). Operational activities process day-to-day activities 
that involve acquiring and consuming resources. The activities are usually repeated 
periodically, such as daily, weekly and monthly. Therefore, shorten production time, 
improve process cycle time, reduce error, reduce arrangement and handling times, speed 
up payment operation, deliver LSP on time, and reduce delivery enquiring time are 
categonsed in this dimension. 
Managerial benefits (dimension 2). Business management activities involve allocation 
and control of the firm's resources, monitoring of operations and supporting of business 
strategic decisions. These activities usually rely on summarised information or exception 
reports. Since supply chain integration benefits such as raw materials supplied on time 
from suppliers, reduce unused raw material stock, reduce capital costs, and reduce labour 
costs are aimed to provide better resource management. The researcher therefore 
categorises them in this dimension. Other benefits like being able to obtain and exchange 
real-time information, improve quality control, control over suppliers, distribution 
management, and order process speed are intended to ehance the performance. Hence, 
they are classified as managerial benefits. 
Strategic benefits (dimension 3). Strategic activities involve long-range planning 
regarding high-level decisions, such as business merging and acquisition, marketing 
competition, product planning, customer retention, and capital contribution to achieving 
business competitive advantages: cost leadership, differentiation and focus. Thus, supply 
chain integration benefits like close cooperation relationships, lower interest rate, 
lower 
credit risk, greater efficiency, gaining order opportunity, and improving supply chain 
efficiency are grouped in this dimension. 
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Table 5.6 Supply Chain Integration Benefits Classification 
Category Supply Chain In! Legration Benefits 
Shorten production time 
Improve process cycle time 
Reduce error 
Operational Reduce arrangement and handling times 
Faster payment operation 
Lo istic Services Provider (LSP) delivering on time 
Reduce delivery enquiring time 
Raw materials supplied on time from suppliers 
Able to obtain and exchange real-time information 
Improve quality control 
Reduce stock capital costs 
Managerial 
_Reduce 
labour costs 
Control over suppliers 
Reduce unused raw material stock 
Improve distribution management 
Improve order process speed 
Close cooperation relationships 
Lower interest rate 
S i Lower credit risk trateg c Greater efficiency 
Gain order opportunity 
Improve supply chain efficiency 
In the next section, the analysis is presented of the empirical material from the Industry 
Automation Programme, which focuses on the parameters affecting integration 
technologies' adoption in SMEs and large organisations. 
5.3.5 Analysing Integration Technologies Adoption between SMEs and 
Large Organisations 
The case study conducted in the first stage case study of this research (Industry 
Automation Programme) will be further analysed in this section. The focus here is on the 
examination of those factors affecting integration technologies' adoption based on a 
comparative analysis between SMEs and large organisations. The analysis of the cases is 
accordingly made around 2 clusters corresponding to the conceptual model described in 
Figure 3.8. In the first cluster, parameters affecting adoption in SMEs and large 
organisations are examined. In the second cluster, the identified parameters are further 
analysed to examine whether they are appropriate to use to explain the different adoption 
factors between SMEs and large organisations. In doing so, the researcher investigated and 
obtained three different sources of data from the case study companies: 
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0 Description of the integration technologies' adoption as part of the Industry 
Automation Programme deliverables 
9 Interpretation of interviewees' subjective thinking in relation to integration 
technologies' adoption 
0 Close observation and archived documentation 
In doing so, the researcher has presented rich data about the decision-making process and 
technical details for the Industry Automation Project in previous sections. 
According to the research model introduced in Figure 3.8, nature ofresources, integration 
needs, company size, adoption factors for large organisations, adoption jactorsfor SMEs 
and time are the parameters for the adoption of integration technologies in SMEs and large 
organisations. These parameters were based on the research questions formulated from the 
existing literature on the adoption of integration technologies. Thus, the analysis strategy 
followed here relies on the theoretical propositions (e. g. research questions) that led to the 
case study (Yin, 1994). To examine whether the identified parameters are appropriate to 
explain the different factors that SMEs and large organisations focus on when taking 
adoption decisions, the researcher tests and analyses the identified parameters with the 
empirical material in the following sections. 
5.3.5.1 Nature ofResources of Organisations 
As mentioned earlier, most SME suppliers are not able to achieve a high level of 
automation when adopting EDI technology. One of the reasons reported was that SMEs' 
technology ability and application level of 132B e-commerce are limited. This shows a low 
level of adoption in organisations. To further verify this viewpoint, the author interviewed 
some of the SMEs (i. e. suppliers) involved in the Programme. It was found that most of the 
SMEs still cannot manage to further adopt EAI and Web Services technologies. When 
asked about their adoption of integration technologies (reasons for adopting or not 
adopting), suppliers (SMEs) like Micon, Prohubs, and Yodi expressed similar opinions. 
The technical personnel from Micon said that: 
"After implementing ERP, RosettaNet standard, and EDI over Internet 
technologies with the supportfrom the government and the manufacturers, 
at the moment suppliers do not have further plans for adopting EA1 or Web 
Services technologies ". 
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The manager from Micon also added that: 
"Integration is not an easy task, which requires investment. For companies 
of a size like us, which is pretty small, it is very hard, as we do not have 
sufficient knowledge and budget, thus it takes time to plan this further, 
unless there is further support from the government or our customers (i. e. 
large companies) ". 
Small suppliers were pushed by their customers (i. e. large companies) to adopt integration 
technologies like EDI to support their supply chain integrations. Empirical data shows that 
most SMEs found it hard to adopt integration technologies without any support. Thong 
(2001) suggests that the small businesses tend to have insufficient knowledge to 
implement IS successfully, thus SMEs might need to seek external expertise. In this case, 
the large companies and government can be seen as the providers. Although they were 
supported technically and financially by both government and the large manufacturers, 
most small suppliers still found it hard to fully integrate their intra and inter-organisational 
systems due to their characteristic drawbacks like lack of financial resources, IT 
infrastructure, and ability not as advanced as large organisations', lack of organised 
structure, etc. (see Section 1.4). The empirical data also show that most SME suppliers are 
still not able to achieve a high degree of automation so far, and tend to go for the easier and 
cheaper solution rather than the more complicated one. These resource constraints have 
limited SMEs' capabilities for integration technologies' adoption, with most SME 
suppliers not adopting EAI and Web Services' technologies to support their supply chains. 
As suggested by Barney (1991), internal resources in a company are important as they 
enable organisations to secure competitive positions. 
In contrast to SME suppliers, almost all the case companies (large manufacturers) 
managed to adopt EAI and Web Services for the coordination and optimisation of their 
internal and external supply chains after the implementation of the Industry Automation 
Programme. The managers in case companies such as Asus, Twinhead, and Sampo 
reported that there are many reasons which affected their decisions to seek new ways of 
integrating their IT infrastructure like: (1) the MIS manager from Asus reported that the 
cost of interconnecting and maintaining these interfaces and applications is high, and (2) 
MIS managers from Sampo and Twinhead claimed that point-to-point interconnections do 
not result in a flexible and manageable IT architecture and infrastructure, but rather create 
more complexity. This complexity will be dramatically increased, as there is an increasing 
trend to incorporate many more applications with case companies' infrastructure. The 
amount of interfaces will be rapidly increased. Many other case companies have reported 
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similar reasons. Thus, this shows that SMEs and large organisations are very different in 
terms of their resources' availability and characteristics. SMEs tend to be lacking in 
resources (including finance, ability, and expertise), whereas most large firms do not have 
such concern. Hence, almost all of the case companies involved in the Industry 
Automation Programme managed to adopt EAI and Web Services to support their supply 
chains, whereas almost all SMEs did not. Although SMEs have intentions to do so, they 
found it relatively difficult, due to their limited ability, finances, and expertise (i. e. 
know-how). 
Based on the findings here, the researcher suggests that the characteristics and resources of 
SMEs and large organisations are different, and this difference can affect their integration 
technologies' adoption decision-making. As reported by Storey (1994), the size of small 
businesses creates a special condition, which can be referred to as resource poverty, which 
distinguishes them from their larger counterparts and requires some different management 
approaches. The empirical data thus complement the literature that resources such as time, 
finance, and expertise, which are all necessary for planning, represent the most critical 
difficulties for small businesses (Cohn and Lindberg, 1972). The case study reported here 
shows that most SME suppliers cannot afford and were not able to adopt integration 
technologies without any kind of support (e. g. government and large manufacturers). The 
situation will be different for those SMEs without any kind of support. For this reason, the 
researcher further investigates the integration technologies SMEs non-adopters by 
conducting additional interviews with them. These will be reported and analysed in detail 
later (Sections 5.7 and 5.8). 
5.3.5.2 Integration Needs 
Rogers (1995) suggests that organisations adopt a new technology only if it provides 
significantly greater benefits than their existing ones. A new technology needs to provide 
solutions for existing problems or open up new opportunities to motivate an organisation 
to take a proactive decision to adopt it with a trading partner. Thus, the researcher found 
that most of the large case companies (i. e. the large manufacturers) involved in the project 
seem to be following such a suggestion as proposed by Rogers (1995). The empirical data 
suggest that the reasons why large organisations (i. e. case companies) adopt integration 
technologies to support their supply chains are: (1) to support their own manufacturing 
processes from a point-to-point integration to a centralised infrastructure, so their 
customers can be assured they will receive products in a timely manner, (2) to retain their 
competitiveness, (3) to support their future needs of any possible type of supply chain 
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integration, and (4) to fulfil the transparency that would facilitate the enhanced levels of 
customer service required. 
As for SMEs (i. e. suppliers), the main reason that pushes them to adopt integration 
technologies was external pressure. According to the literature, external forces tend to 
have more impact on small businesses than on large ones (see Section 3.2.3). In many 
cases, a company may adopt a technology due to the influences exerted by its business 
partners and/or its competitors, having no relation to the technology and organisation itself 
The case companies have worked with their suppliers (i. e. SMEs) to ensure they adopt the 
RosettaNet standards to describe electronic transactions, and implement this standard in 
their ERP systems. This indicates that suppliers were forced and supported by the case 
companies and the government to automate their information systems. Suppliers like Yodi 
and Micon report that they joined the Industry Automation Programme through pressures 
from the large manufacturers like Asus, First International, Sampo, etc., since they do 
business with a couple of the large companies. Since other suppliers have joined, in order 
to stay in the competition, they need to join too. This shows that firstly, SME suppliers feel 
the pressure when they see more and more companies in the industry adopting the 
integration technologies to integrate their supply chains, and the need to adapt to the IS 
integrated environment to remain competitive. Secondly, as SME suppliers are the weaker 
partners in inter-organisational relationships, they are susceptible to impositions by their 
large partners. 
The discussion here thus suggests that the integration needs between SMEs and large 
organisations are different, and this difference can affect their adoption decision-making. 
5.3.5.3 Company Size 
It is clear that companies of different sizes manage their information systems differently, 
as they have different handling capability. Among these SMEs (i. e. suppliers), the majority 
of the micro or small suppliers can only achieve a certain level of automation when 
adopting integration technologies for their inter-organisational connection. The reasons 
for this were: (1) financial concerns, e. g. costs, etc., (2) technical concerns, (3) strategic 
concerns, and (4) management concerns. The respective managers from the small 
suppliers like Micon, and Yodi also suggest that, since they do not have many systems 
within the organisations, adopting EAI would only add complexity and extra costs. 
Moreover, among those suppliers which were able to achieve a higher level of automation, 
they were comparatively larger in size, e. g. medium-sized suppliers. As for large case 
companies, they managed to adopt emerging integration technologies like EAI and Web 
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Services to support their supply chain integration. The empirical data here suggest a 
relationship between the size of organisations and their EAI and Web Services' adoption. 
It was found that the size of the SMEs can influence their decisions to adopt integration 
technologies in the following ways: 
* As reported in Section 5.3.1, most of the SME suppliers able to achieve a high level 
of supply chain integration are larger in size than others. Thus, this indicates that the 
larger the company, the more likely it will adopt integration technologies to support 
its supply chain integration. 
According to the empirical data reported in Section 5.3.1, since suppliers are 
small-sized, their technology ability and application level of B2B e-commerce are 
limited, and the product variety of the company is little. Thus, they tend to go for the 
easy and cheap version of supply chain integration (e. g. type Q. The managers from 
Micon and Prohubs stated that since they do not have a variety of products (most of 
their products are standard), they prefer to go for a simple and cheap version of 
integration (e. g. type C connection). Thus, this indicates that when business volume 
is high, suppliers are more likely to adopt integration technologies to support their 
supply chain integration. 
* It was shown in Figure 5.5 that there were 3375 suppliers which managed to adopt 
type C connection (i. e. Web-based technology). This type of connection is the easier 
and simpler way compared to other types, and this thus shows that most of these 
SME suppliers are still not able to achieve a high degree of automation. In other 
words, this also suggests that these suppliers' IT sophistication is low. Moreover, the 
SME interviewees like Chia-Soon and Sen-Kung reported that they have not yet 
considered adopting EAI or Web Services technologies as most of their raw material 
production is not key-production, i. e. rather simply production. Therefore, they are 
not sure whether it is necessary to invest in more advanced integration technologies 
to support their supply chains, as the benefits of adopting such advanced 
technologies are not conspicuous. At the moment, they are satisfied with the outcome 
from joining the Industry Automation Programme. Hence, the empirical data here 
suggest that when the level of IT sophistication of suppliers is high, they are more 
likely to adopt integration technologies to support their supply chain integration. 
9 The empirical data reveals that most of the suppliers have adopted type C connection 
to support their supply chain integration, since the benefits of using this type of 
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connection are conspicuous. The Web-based technology has been widely adopted, 
and the benefits of using such technology are obvious, like simplicity, inexpensive, 
etc. Since SMEs' technology ability is limited, they tend to go for this kind of 
technology, as by adopting it, the immediate benefits can be seen without needing to 
go through all the complications. Therefore, the empirical data here suggest that 
when the adoption of integration technologies to support their supply chain 
integration can provide significantly greater benefits to the organisation or for future 
development, SMEs are more willing to embrace it. 
Thus, the discussion here complements the literature that there is a relationship between 
company size and integration technologies' adoption. The larger the company, the more 
the likelihood that it will adopt integration technologies. 
5.3.5.4 Adoption Factors for SMEs and Large Organisations 
In Table 3.4, various factors affecting the adoption of integration technologies were 
reported. Based on these, the researcher asked the case companies and the SME suppliers 
to identify the factors affecting their adoption decisions based on a scale of low, medium, 
and high. Since each company had more than one interviewee, their answers were 
summarised based on the researcher's observation. For example, when all interviewees' 
answers were very different (one says high, another says low), then the researcher asked 
all the interviewees to discuss whether they agree with each other. The result is based on 
the maj ority of interviewees' answers. When the maj ority of interviewees' answers are low, 
then the answer will be low, and vice versa. Table 5.7 shows the summary of each large 
organisation's adoption factors, and Table 5.8 for each small organisation, based on a scale 
of High (0), Medium (Q), and Low (0). Additionally, following the same scale, Table 5.9 
shows the summary of the adoption factors for large organisations and SMEs. 
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Table 5.7 Integration Technologies Adoption Factors for Large Organisations 
A Factors 
.< < 0 9z > Q Ln E 0 F 
I <I 
ýd 
I 
U 4W 4 41 9 1 
ow 
1 
- 
1 
1-0 
Adopter Characteristics 0 0 01 00 0 0 01 Q 0 
Availability of Standards 0 0 00 0 0 0 0 
Barriers 0 9 0 0 0 0 0 
Business Complexity 
Q 0 0 00 0 0 0 0 0 0 
Competitive Pressures 0 0 'D QI QQI Q 10 0 'D 0 0 
Customer Power 0 Q 0 0 0 40 0 0 Q Q 0 0 0 
Dependency on Partners 0 0 0 01 0 00 0 0 0 0 0 Q 
Trading Partners' Readiness 0 0 0 0 0 0 QQ Q 0 0 0 0 0 
Environmental Characteristics 0 0 0 0 0 00 0 
Evaluation Framework for 
Integration Technology and 'D 'D 0 'D 11 0 'D 
Packages 
External Pressure 0 0 0 0 0 0 0 0 0 0 0 
Extent of Organisational 0 0 0 0 0 Change 
External Environment 0 0 0 0 0 0 Characteristics 
IS Innovation Type 0 0 0 0 0 0 0 0 
IT Sophistication 0 0 0 0 1Q Q 01 00 Q 0 0 0 0 0 
IT Infrastructure 0 0 0 0 
1Q 
Q Q 
IQQ 01 0 0 10 Q 01 
Internal Environment 0 0 0 0 0 0 0 0 0 Characteristics 
Internal Pressure 0 00 
Innovation Characteristics 0 0Q 
10 0 0 0 * 
1 
Organisational Characteristics 0 0 10 0 
1 00 0 0 
10 0 
Organisational Readiness 0 10 0 
10 10 
Q 0 0 Q Q Q 
Perceived Financial Cost 0 0 0 40 0 40 0 0 0 
Perceived Benefits (Direct and 0 1* 0 10 0 10 10 10 Indirect) 1 1 
Perceived Technical 0 0 00 0 0 0 
Competence 
Perceived Industry Pressure 0 0 
Perceived Government 
Pressure 
Security/ Control Procedures 10 1* 
Support/ Organisation Support 0 0 
10 
0 0 0 0 0 0 0 Q 
Stakeholders Q 0 Q 
10 100 0 0 0 'D 0 0 
Supplier Trust IQ 10Q Q Q Q Q IQ 
Supplier Commitment 0 0 Q Q 49 
Technical Factors I-- r. . * L -Q- Q 
LýL-Q- i 
_0 0 Q 0 
140 10. 
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Table 5.8 Integration Technologies Adoption Factors for SME Suppliers 
Factors Chia- 
Soon 
Micon Prohubs Sen- 
Kung 
Tex- 
Chu 
Yodi 
Adopter Characteristics 0 0 0 0 0 9 
Availability of Standards 0 0 41 Q 01 
Barriers 0 0 0 40 0 
Business Complexity 0 0 
Competitive Pressures 0 0 
Customer Power 
Dependency on Partners 
Trading Partners' Readiness 
Environmental Characteristics 0 0 0 
Evaluation Framework for 
Integration Technology and 
Packages 
0 0 0 0 0 
External Pressure 0 0 0 
Extent of Organisational Change 9 
External Environment 
Characteristics 0 0 0 
IS Innovation Type 0 0 0 0 0 
IT Sophistication 0 0 Q 0 0 
IT Infrastructure Q 0 0 0 Q Q 
Internal Environment 
Characteristics 0 0 0 
Internal Pressure 0 0 
Innovation Characteristics 0 0 0 0 0 0 
Organisational Characteristics 
Organisational. Readiness 
Perceived Financial Cost 40 0 0 0 40 
Perceived Benefits (Direct and 
Indirect) 
Perceived Technical 
Competence 
Perceived Industry Pressure 
Perceived Government Pressure 
Security/ Control Procedures 
Support/ Organisation Support 
Stakeholders 0 0 0 0 
Supplier Trust 0 0 0 0 0 0 
Supplier Commitment 0 0 0 0 0 10 
Technical Factors QI 
1 0 1 0- 0 
1 
ýQ 
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Table 5.9 Summary of Integration Technologies Adoption Factors for Large 
Organisations and SMEs 
Factors Large 
Firms SMEs 
Adopter Characteristics 0 
Availability of Standards 
Barriers 
Business Complexity 0 
Competitive Pressures 0 
Customer Power 
Dependency on Partners 0 0 
Trading Partners' Readiness Q 0 
Environmental Characteristics 0 0 
Evaluation Framework for Integration Technology and Packages 0 
External Pressure 0 
Extent of Organisational Change Q 
External Envirom-nent Characteristics 0 
IS Innovation Type 0 
IT Sophistication 0 0 
IT Infrastructure 0 0 
Internal Environment Characteristics 0 
Internal Pressure Q 
Innovation Characteristics 0 
Organisational Characteristics 0 
Organisational Readiness 0 
Perceived Financial Cost 0 0 
Perceived Benefits (Direct and Indirect) 0 0 
Perceived Technical Competence Q 
Perceived Industry Pressure 0 
Perceived Government Pressure 
Security/ Control Procedures 0 
Support/ Organisation Support 0 
Stakeholders 0 
Supplier Trust 0 
Supplier Commitment 0 
Technical Factors Q 
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As discussed in the literature review in Sections 2.3 and 2.4, in the Tomatzky and Fleischer 
(1990) framework, there are three contexts whidch influence the process by which 
innovations are adopted: (1) external environmental, (2) technological, and (3) 
organisational. This framework has been empirically tested, and has been found useful in 
understanding the adoption of technological innovations like EDI and Web Services. 
Based on this theory, the researcher analyses and summarises the factors affecting the 
adoption of integration technologies in the companies involved in the Industry 
Automation Programme, as reported in Tables 5.7,5.8, and 5.9. In addition, suppiers and 
focal companies (i. e. large organisations) relationship context is also identified by the 
researcher as a significant influence on potential supply chain integration adoption. These 
are discussed as follows: 
External Environmental Context. External and internal pressures are included in the 
proposed framework to refer to influences from the external as well as the internal 
environment. External pressure is reflected in previous studies as a factor that influences 
the adoption decision on a technology (Davenport, 1998; Glass and Vessey, 1999; lacovou 
et al., 1995; Kuan and Chau, 200 1). In many cases, a company may adopt a technology due 
to influences exerted by its business partners or/and its competitors, and has nothing to do 
with the technology and organisation by itself Pressures from business partners or 
competitors have been found to be an important factor in integration technologies' 
adoption (Hart and Saunders, 1998; Kuan and Chau, 200 1; Premkumar et al., 1994). Since 
SMEs are usually the weaker partners in inter-organisational relationships, small 
businesses are susceptible to impositions by their larger partners (Iacovou et al., 1995; 
Saunders and Hart, 1993). Thus, SMEs may feel pressure to adopt the technology if their 
business partners request or recommend them to do so. From the conversation with the 
SMEs (mainly the suppliers), it was found that when competition is high in the IT industry, 
suppliers are more likely to follow the large companies to adopt supply chain integration. 
Thus, external pressure tends to be an adoption factor for SMEs. Although not many large 
organisations emphasised external pressure as a factor, some did report that the main 
pressure they received was from the government, since this project was 
government-funded. The case companies need to report their progress to the project 
committee members at certain times. This situation might be expected to be different for 
those companies not sponsored by the government. Thus, external pressure here is also 
appropriate to explain the adoption of integration technologies in large organisations. 
SMEs may also feel pressure when they see more and more companies in the industry 
adopting the technologies to integrate there is, especially their business partners, 
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competitors or larger trading partners. Thus, SMEs will feel under pressure and the need to 
adapt to the IS integrated environment to remain competitive. Empirical data show that 
when many suppliers follow the case companies to adopt supply chain integration, others 
will be more likely to follow. This is because other suppliers can feel the competition 
pressure. As shown in Table 5.9, large and small organisations have addressed competitive 
pressure as being an important factor. Therefore, competitive pressure appears to be 
another important external pressure for both SMEs and large organisations (i. e. common 
factor). Apart from the external pressure, Themistocleous (2002) reports that internal 
pressure, such as technical, operational, managerial, strategic and organisational, is one of 
the factors that influence the adoption of EAI in multinational companies. The empirical 
data reported in Table 5.9 show that internal pressures tend to have impact on both SMEs 
and large organisations. 
Technological Context. The technological context relates to the technologies available to 
an organisation. Its main focus is on how technology characteristics themselves can 
influence the adoption process (Tornatzky and Fleischer, 1990). The normative literature 
shows that there are several key technological factors that are affecting the integration 
technologies' adoption decision in organisations like perceived benefits, perceived barriers, 
and perceived financial costs, and stakeholders, etc. Similar to the definition proposed by 
lacovou et al (1995) benefits refer to the degree to which integration technologies are 
perceived as providing benefits to the organisation. Themistocleous (2002) extends the 
benefits to cover five categories: (1) operational, (2) managerial, (3) technical, (4) 
strategic, and (5) organisational. Since relative advantage is the variable that has been 
consistently identified as a critical adoption factor, and as the most important factor for IT 
growth in small organisations (Cragg and Zinatelli, 1995; Kuan and Chau, 2001). Thus, 
when organisations understand these benefits, this will be more likely to facilitate 
organisations' decision-making on integration technologies. The empirical data show that 
both SMEs and large organisations see the perceived benefits as an important factor (see 
Table 5.9). Both SME and large organisations reported that perceived benefits have high 
impact on their integration technologies' adoption. They claimed that when the perceived 
benefits of adopting supply chain integration are high, suppliers are more likely to follow 
the large companies to integrate their inter-organisational systems. Thus, perceived benefit 
constitutes a common factor. 
Apart from the benefits, integration technologies also have their own limitations 
(Themistocleous and Chen, 2004). Some barriers are reported by Iacovou et al. (1995), 
Ling (200 1) and Themistocleous (2002) as a factor that influences the adoption of EDI and 
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EAL Thus, it is expected that barriers may have influence on organisations' decision on 
integration technologies adoption. According to Tables 5.7 and 5.8, both suppliers and 
large companies mentioned that barriers are also very important and have high impact on 
their adoption decision 
Moreover, perceived financial costs were found to be an important factor for SMEs and 
large organisations. Many of the SME suppliers and large case companies reported that 
cost is always an important issue. Financial costs as an important factor are also identified 
in various EDI models like lacovou et al. (1995), Kuan and Chau (2001), Cragg and King 
(1993) and Harrison et al. (1997). While it is important that the company perceives the 
benefits of the integration technologies, it is also important that the benefits perceived by 
the company can be achieved within the allotted resources. If the perceived benefits cannot 
be achieved due to lack of resources, adoption is meaningless to the company, regardless 
of how great the benefits are (Kuan and Chau, 2001). Cragg and King (1993) report that 
costs and technical knowledge have been identified as two of the most important factors 
that hinder IT growth in small organisations. lacovou et al. (1995) called these two factors 
'organisational readiness' in their study. Organisational readiness refers to the level of 
financial and technological resources of the firm, and was suggested by lacovou et al. 
(1995) to be a factor affecting EDI adoption in small business. 
Iacovou et al. (1995) reported that sophisticated firms usually are less likely to feel 
intimidated by the technology and have access to the required technological resources, e. g. 
hardware and expertise. Hence, they claim that firms with higher organisational readiness 
for EDI are more likely to be adopters. A financial resource usually refers to the perceived 
financial cost. Many organisations conduct a cost benefit analysis before taking any 
important decision regarding the adoption of technologies (Irani and Love, 2001). Since 
SMEs tend to lack resources such as capital, people and technology, the cost is a 
significant parameter that influences the adoption decision on integration in SMEs. Small 
organisations may abandon their plans for integration technologies' adoption, in case the 
cost of adoption and its negative impact on the organisation is bigger than the expected 
benefits. However, since this project was funded by the Taiwanese government financially 
and technically, the perceived barriers and financial cost are not so relevant in this case, as 
most of the problems can be eliminated by support from the government, e. g. financial 
support, technical support, etc. 
Organisational Context. The organisational context describes the characteristics of an 
organisation. Common organisation characteristics include firm size, degree of 
centralisation, formalisation, complexity of its managerial structure, the quality of its 
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human resources, and the amount of slack resources available internally (Chau and Tam, 
1997). It looks at the structure and processes of an organisation that constrain or facilitate 
the adoption and implementation of innovations. Early studies have reported evidence 
about the links between these characteristics and innovations (Tornatzky and Fleischer, 
1990). Several key organisational factors that influence the integration technologies 
adoption decision in organisations are reported in the normative literature, such as 
organisational readiness, support, technical/IT architecture, IT sophistication, adopter 
characteristics, and experience on IS integration, etc. Table 5.8 shows that IT 
infrastructure, security, evaluation framework for integration technology and packages, 
and innovation characteristics tend to have medium-to-high impact on large organisations' 
adoption decisions. The non-integrated nature of IT infrastructure causes numerous 
problems to organisations which need to unify their information systems and fully 
automate their business process. Thus, there is a need for a technology that results in a 
flexible, manageable and maintainable integrated IT infrastructure. According to Chen 
(2003b), IT architecture is a factor that affects the adoption of Web Services standards, as 
organisations that have distributed IT architectures are more likely to adopt Web 
Services' standards for e-business systems. Themistocleous and Irani (2002) also assert 
that the existing IT infrastructure is a factor that affects the introduction of EAI, as the 
needs of an IT infrastructure are often a stimulus to initiate the process for adopting 
application integation. 
Table 5.8 also shows that IT sophistication, adopter characteristics, and support tend to 
have medium-to-high impact on SME suppliers' adoption decisions. As suggested by 
Themistocleous (2002), the support factors (e. g. vendor support, consultants support, etc. ) 
is one of the factors that affect the EA1 adoption, since the adoption of EAI requires 
organisations to invest a considerable amount of money on their IT infrastructure. The 
researcher found that organisations like SMEs found it particularly hard to adopt 
integration technologies without any kind of support (e. g. not only support from vendor 
and consultants, but also from the government and the large companies, etc. ) due to their 
characteristic weaknesses, e. g. lack of 'know-how', and resources. 
Suppliers and Large Companies' Relationship Context. In addition, it was found that when 
the purchasing amount and frequency are high from the large companies, suppliers are 
more willing to adopt integration technologies to support their supply chains. Thus, this 
demonstrates that suppliers are highly dependent on their trading partners for their 
integration technologies' adoption to support their supply chains. In other words, 
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purchasing amount, purchasing frequency, and dependency on trading partners are useful 
factors that can be used to explain the adoption of supply chain integration. 
Based on the discussion and findings here, Suppliers and large companies' relationship 
context is identified by the researcher as a new context that significantly influence on 
potential supply chain integration adoption. In addition, perceived future prospect is found 
as a new factor in emerging integration technologies adoption in large organisations. The 
factors for integration technologies' adoption in SMEs and large organisations are shown 
in Table 5.10. 
Table 5.10 Adoption Factors for Integration Technologies' Adoption 
Elements Adoption Factors for Large Adoption Factors for SMEs 
Organisations 
External Environment External pressure Competition 
Context (government pressure) External pressure, i. e. trading 
partner pressure, competitor 
pressure, government pressure 
Technological Context Perceived benefits Perceived benefits 
Perceived barriers Perceived barriers 
Perceived financial costs 0 Perceived financial costs 
Organisational Context 0 Perceivedfuture prospect 0 IT sophistication 
0 IT infrastructure 0 Adopter characteristics 
0 Support (e. g. government 
support) 
Suppliers and Large 0 Purchasing amount 
Companies' 0 Purchasingftequency 
Relationship Context 0 Dependency on trading 
partners 
Based on the findings here, it suggests that SMEs and large organisations in some ways are 
focusing on different factors when taking decisions for the adoption of integration 
technologies. However, most factors (i. e. common factors) like perceived benefits, 
perceived barriers, etc., reported in the literature, can be used to explain the adoption of 
integration technologies by SMEs and large organisations. 
5.3.5.5 Time 
lacovou et A (1995) claim that firms with higher organisational readiness for integration 
technologies are more likely to be adopters. Due to the lack of the necessary IT skills sets 
and resources, SME suppliers are often in the late ma ority category of integration i 
technologies' adoption. The empirical data show that many of the suppliers (i. e. SMEs) 
involved in the Programme have not adopted ERP or EDI; thus, to fulfil the requirement of 
the project, they have no choice but to adopt ERP and EDI technologies. These companies 
have not continued to invest in integration technologies' adoption (e. g. EAI and Web 
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Services). In contrast to SME suppliers, almost all the case companies involved in the 
project have already taken one step forward to implement EAI and Web Services to 
integrate their IT infrastructure. This shows that SMEs tend to adopt integration 
technologies later than large organisations, and they normally adopt such technologies 
when they have no choice (in this case, the pressures from the Taiwanese government and 
large companies). Thus, the SMEs in this case can be considered as the late majority or 
even laggards, and the large organisations are considered as the early adopters or even 
early majority. Additionally, the early adopters, i. e. large organisations, reported that they 
have gained significant benefits upon the adoption of integration technologies. Large case 
companies like Inventec, Primax, and Tatung claimed that by adopting integration 
technologies to support their supply chains early, they have saved millions of dollars each 
year. They also suggested that if you have better integration capability, you own more 
chips to survive in the competition. The findings here suggest that the timing of adopting 
integration technologies is important. The earlier you adapt to an integrated IT architecture, 
the better integration capability you will get, thus resulting in enhanced competitiveness. 
The findings also suggest that SMEs tend to adopt integration technologies later than large 
organisations, and they tend to adopt new technologies only when there is 
motivation/stimulation. In this case, government and large company supports are the main 
motivation. 
To further illustrate the conceptual model proposed in Figure 3.8 in a comprehensive 
manner, four more case studies were carried out to support the case study findings reported 
in this section. These case studies are reported and analysed in the following sections. 
Since the first case study focuses on both large and small companie and it is reported in 
full details, the remainingfour case studies will be presented in a more consise way. 
5.4 Case Study Two - AboCom Wireless Mobility 
(Large Firm) 
5.4.1 Background to Organisation (Adopter) 
AboCom Systems, Inc., founded in 1995 in Taiwan, is a leading provider of strategic 
solutions for mobile and Small Office/Home Office (SOHO) data communications. It 
currently has 651 employees, and has an annual turnover of US$1.4 billions. According to 
the definition mentioned in Section 1.4, AboCom is considered as a large-sized 
organisation. AboCom also has a branch office in the USA. Since its inception, AboCom 
has been positioning itself as the partner of choice for telecommuters in mobile computing. 
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AboCom 's Network data communication division has distributed a full range of network 
data communication devices, including PC Cards, Universal Serial Bus (USB) adapters, 
modems, and, most recently, gateway devices. In view of the increasing growth of 
Information Telecom, AboCom has expanded its product offering to include Wintel, 
Touch Solutions, High Speed Internet Access and Storage. The latest product line, a 
Wireless Multimedia Residential Gateway solution, provides users with the ability to 
network computers and other IP-enabled devices. Building on the company's quality 
products and competitive prices, AboCom has experienced booming sales in the Original 
Equipment Manufacturer (OEM)/Original Device Manufacturer (ODM) business sector 
worldwide. The main goal of AboCom is to deliver superior customer value through 
innovative products with integrated solutions. 
Semi-structured and unstructured interviews took place with the MIS manager (MM), 2 
MIS technical personnel (TP), the Human Resources Manager (HM), a person from the 
sales department (SP), and the General Manager (GM). The researcher visited the 
company three times to collect the required information and data. 
5.4.2 Background to Integration Problem 
During the last decade, the tremendous changes in the business arena have pushed 
AboCom. to become more efficient and competitive. AboCom believes that a flexible 
infrastructure is required to maintain and expand its business to a global level. Such an 
infrastructure will allow the organisation to adapt easily to its changing business 
environment and gain a competitive advantage. 
AboCom's business activities are complex, due to the variety of products manufactured. 
Thus, an integrated and flexible IT infrastructure has been necessitated through the 
existing infrastructure causing numerous problems to the organisation. These problems 
became an obstacle for AboCom, as they prevented it from implementing its business 
goals. For instance, AboCom could not support its goal of closer collaboration and 
coordination of inter-organisational business processes due to the non-integrated nature of 
its applications. This held the organisation back from achieving competitive advantage 
and cost reduction. To better understand these problems, they are classified into: (1) 
technical, (2) managerial, and (3) financial. 
0 Technical Problems. The existing IT infrastructure is heterogeneous and consists of 
hundreds of incompatible systems. As a result, AboCom faces significant integration 
problems when attempting to migrate its existing custom-built applications and 
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update the day-to-day software. In addition, there was a redundancy of data and 
functionality, as many applications store similar data or run systems that overlap in 
functionality. The reasoning is that each business unit or subsidiary has its own IT 
infrastructure. Furthermore, subsidiaries use programs with similar functionality to 
automate their business processes. In each subsidiary, applications were customised 
in a unique way. In most subsidiaries, many systems store data for the same entity, 
resulting in data redundancy. The reason for this is that applications cannot share 
common data or objects due to integration problems. Additionally, the 
non-integrated infrastructure caused many problems to the organisation, since it 
could not achieve supply chain and eProcurement integration. Therefore, AboCom 
could not take advantage of IT and support closer collaboration with its suppliers and 
customers. 
Managerial Problems. AboCom's suppliers, vendors and customers all have 
different needs, thus AboCorn could not avoid or neglect changing its whole systems 
according to these needs. With a non-integrated system, it was therefore hard to 
manage AboCom's supply chain. Moreover, since multiple applications store data 
for the same entity, management could not retrieve the most updated data for this 
entity, and therefore faced problems in decision-making. AboCom requires flexible, 
cross-organisational core business processes, such as: (1) development, (2) 
controlling, (3) sales, (4) quality management, and (5) finance and accounting, which 
must be based on a homogeneous and flexible IT infrastructure. The latter will allow 
the organisation to be more flexible in adapting to the changes of the business 
environment. Existing IT infrastructures cannot efficiently support core business 
processes, and this is therefore becoming an obstacle for achieving business goals. 
The strong need in the manufacturing industry for the integration of 
inter-organisational business processes requires the integration of new systems into 
existing infrastructures. In order to streamline business processes between the 
organisation and its trading partners, there is a need for better collaboration among 
these partners by fully integrating the organisation. There is also a strong need to 
integrate Supply Chain Management and Customer Relationship Management 
systems to improve coordination and relationship with suppliers and customers. 
Financial Problems. AboCom's suppliers and customers demand closer 
collaboration with the organisation. However, the insufficient IT infrastructure could 
not accomplish a tighter collaboration at both intra-organisational and 
inter-organisational level. This situation resulted in a loss of sales, since AboCom 
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could not efficiently support its customers or coordinate its activities with its 
suppliers. Another important financial problem was the high operational and 
maintenance costs of the existing IT infrastructure, which included numerous 
systems with overlapping functionality. 
To overcome the problems reported above, AboCom adopted emerging integration 
technologies like EAI and Web Services to integrate its IT infrastructure. 
5.4.3 Motivation to Integration Technologies' Adoption 
Enterprises seek new ways to gain competitive advantage and believe that integration will 
support this strategy, as integration enables the sharing of data and business functions 
across applications. The MIS manager from AboCom reported that in order to compete, 
efficiency is very important. Thus, adapting to an integrated IT infrastructure is a way to 
increase the efficiency, so AboCom can provide its customers with better services. The 
MM of AboCorn said that: 
"Adopting integration technologies does not guarantee that AboCom will 
gain competitive advantages, but not having it will become a problem ". 
The GM of AboCom also revealed that: 
"Once you find out that a technology addresses most of your integration 
problems, then you just use it. Our intention is to integrate all applications 
and not only custome-to-custome or e-business-to-e-business systems. 
Indeed, we need technologies to support these types of integration ". 
A`koComIS 
xU traditional enterprise applications were custom-built to address specific 
business needs. As enterprises have grown, the need to share information across 
departments and business areas becomes more critical. Thus, AboCom is turning to 
integration to provide a method for interconnecting these distributed and often proprietary 
systems, In doing so, ERP, EAI, EDI and Web Services technologies are adopted by 
AboCoin to support its inter- and intra-organisational integration. 
There are four major reasons why AboCom is implementing integration technologies (EAI 
and Web Services): 
New systems have not replaced legacy systems. New enterprise applications such 
as SAP, Seibel, etc., which have been deployed, typically do not replace existing 
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legacy applications, but rather complement or extend them, often generating a need 
for integration or connectivity between them. 
Need to consolidate and globalise. Mergers and acquisitions have left AboCom 
with a broad array of mission-critical systems that simply cannot be abandoned or 
replaced. Instead, integrating them and putting systems in place to exchange 
information among AboCom's various applications becomes a much more realistic 
solution. 
0 Search for increased productivity. The economic situation has forced AboCom to 
search for ways to increase productivity and reduce costs. By using integration 
platforms to automate existing business processes and applications, AboCom is able 
to streamline its business while increasing productivity and reducing costs. 
Raised expectations from Web experiences. AboCom's customers now expect it to 
have a consolidated view of their accounts, transactions, and any other related 
information, regardless of where those data actually are. In order to stay competitive, 
AboCom needs to provide better availability of data and applications to both internal 
users (such as customer service representatives or sales people) and to external users 
(such as customers or partners). 
Additionally, AboConi recognised the need for a flexible and manageable IT infrastructure 
when it attempted to develop wireless mesh network systems (i. e. Web Services). Such a 
network, being a peer-to-peer multi-hop network providing a reliable and flexible system 
that can be extended to thousands of devices, has been widely deployed in the Wireless 
Metropolis Area Network (WMAN) application. According to AboCom, the mesh 
network system is compatible with the existing infrastructure of the Taiwanese telecom 
industry, ISP, and content providers business. Through the highly efficient network quality 
of the mesh network system, users will be enticed to enjoy high quality Internet access and 
online video content service. With the introduction of its new Wireless Multimedia 
Residential Gateway device, AboCom sought to distinguish itself as the ODM/OEMs, 
network operators, and retail chains. As AboCom custom-builds each gateway according 
to customer requirements, the company's primary challenge was to provide its diversified 
customers with a comprehensive list of options for their gateway devices, while using one 
single operating system platform to maintain a streamlined, cost-effective development 
process. The gateway device platform solution had to include the following key features: 
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0 Robust security features to help ensure that Internet connectivity and network data 
are protected from unauthorised access, 
Centralised storage where users can save and access digital media, including videos 
and MP3 files on the hard disk, 
* Voice-Over IP (VoIP) capabilities, 
9 Multimedia services, including encoding and decoding capabilities for capturing and 
broadcasting TV signals to digital devices such as computers and home 
entertainment centres, 
0 Wireless capabilities. 
AboCom was able to meet the broad spectrum of customer requirements by building a 
Wireless Multimedia Residential Gateway platform solution based on Microsoft Windows 
CE NET 4.2. Windows CE NET is a comprehensive, extensible operating system that 
includes a large set of network and communication protocols, security features, device 
management functionality, applications, and an intuitive sample user interface. The 
operating system enables AboCom to customise its gateway products quickly and 
cost-effectively, according to customer requirements. The real-time communications 
service in Windows CE NET 4.2 enables the AboCom gateway to relate instant 
messaging and voice calls, including V61P bridging from an IP device to a regular Public 
Switched Telephone Network (PSTN) phone. 
Easy integration of third-party software is a critical factor for efficient development of a 
gateway device. AboCom carefully considered its options before finalising its choice of 
Windows CE NET. The MM in AboCom reported that: 
"We thought about VXWorks, but it wasn 7 powerful enough for our gateway. 
Linux was another contender, but it could not meet the same level of 
standardisation, versatility and stability as Windows CE NET Linux is 
particularly difficultfrom a third-party application integration standpoint. 
Linux has so many different versions. You have to make sure each device 
driver is compatible with a particular version of Linux. If we are not lucky, 
the device maker does not want to su ort the device driverfor our specific 
version of Linux. That creates lots ofproblems for those of us who create 
products. With Windows CE NET, there is one version, and because it's 
from Microsoft, it's easy to support and easy to get industry support". 
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Although AboCom typically focuses on the hardware and driver layers, the company does 
integrate third-party software into the gateway when customers request it, a process made 
easier by working with the standard Windows application programming interfaces (APIs). 
The Platform Builder, one of the Windows CE NET tools, also facilitates this process. The 
GM noted that: 
"It helps our developers to build components, and it also helps our 
customers. We can use Platform Builder to generate a Software 
Development Kit (SDK) for our customers, which they then use to develop 
software that is compatible with the device". 
The empirical data extrapolated that many factors stimulate the adoption of the integrated 
infrastructure. These factors include: 
Internal pressures: the limitations of existing IT infrastructure. As reported by 
AboCom. that it faces significant integration problems like data redundancy, 
heterogeneous infrastructure, etc. Thus, AboCom decided to adopt emerging 
integration technologies such as EA1 and Web Services to solve the problems. This 
shows that AboCoin tends to adopt EAI and Web Services to overcome the 
limitations of its existing IT infrastructure. Therefore, internal pressue can be seen as 
a factor that explains its adoption decision. 
External and competition pressures: increased competition and a requirement for 
closer collaboration with trading partners. This factor refers to the pressures that are 
imposed to the organisation by its environment. As revealed by AboCom that the 
tremendous changes in the business arena requires flexible organisations that can 
easily adapt to change. Thus, organisation should be capable to respond to 
compeittiors' movements, as well as to their trading partners' actions and requests. 
This thus indicates that external pressures and competitive pressure had influenced 
the adoption of EAl and Web Services by AboCom. This is along the same lines with 
theoretical models such as that presented by lacovou et al. (1995) and 
Themistocleous (2002), which reports external pressures as factor that affects the 
adoption of a technology like EDI and EAL 
Technical factors: easy integration, ease of use and support. As reported by 
AboCom that the non-integrated nature of its IT infrastructure has caused various 
problems to these companies e. g. low customer satisfaction and high operational 
costs etc. Hence, AboCom turned to technologies like EAI and Web Servics which 
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supports easy integration and ease of use. The applications in use and the systems 
types of these IT infrastructures imposed the adoption of specific integration 
technologies. For these reasons, technical factors influence AboCom's decision to 
adopt appropriate integration software/solutions. 
Before the adoption of EAI and Web Services, AboCom has faced several problems like 
data redundancy, inefficiency etc. These situations have now improved ever since 
AboCom starts integrating its intra and inter-organisational IS using EAI and Web 
Services. To better understand this, the researcher investigates the benefits obtained by 
AboCom upon its EAI and Web Services adoption. These are discussed in the next section. 
5.4.4 Benefits of Integration Technologies' Adoption 
Some of the interviewees were asked to identify the benefits of adopting integration 
technologies to integrate AboCom's IT infrastructure. Apart ftom the benefits that are 
summarised in Table 5.15, interviewees were encouraged to report additional benefits. 
Interviewees share similar perceptions, and reported that the integrated infrastructure 
resulting from the implementation of integration technologies increased organisation 
performance, and systems efficiency and functionality. The main findings include: 
9 Operational Benefits. Integration technologies reduce the cost of managing, 
running and maintaining the IT infrastructure. The integration has an impact on 
reducing the overall operational cost at AboCom due to business process 
reengineering and organisational restructuring. This has resulted in quicker response 
to change, significantly minimised errors, and increased productivity, since processes 
have been optimised and fully automated and integrated. Although the adoption of 
integrated IT infrastructure has helped the company to satisfy most of its customers, 
there are still some unsatisfied. The MM said that: 
"It is hard to please every customer, thus I would only say the adaptation to 
the integrated IT infrastructure has pleased some of the customers, not all 
of them appreciate the improved efficiency. The hardest thing is to please 
the customers, they are never satisfied with everything. We can only seek 
ways to improve our services in order to make the customers happy ". 
* Management Benefits. The adaptation to the integrated IT infrastructure has 
resulted in more organised business processes and has allowed AboCom to better 
understand and control them. In doing so, business processes and data quality have 
been improved as they support the decision-making process through the integrated 
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infrastructure, which has resulted in increased performance and management, e. g. 
quick access to information, improved inventory control, reduced processing time, 
and simplified transaction flow. 
Strategic Benefits. As mentioned by the MIS manager before, not adopting 
integration technologies will become a problem. Thus, this means that the adaptation 
to an integrated IT infrastructure does give the company competitive advantages. 
The MIS manager also stated that the adoption of integration technologies has 
significantly increased the efficiency of business process, hence increasing customer 
satisfaction. This has resulted in closer collaboration with customers and suppliers, 
and better communication among partners. In addition, the MIS manager mentioned 
that the adoption of integration technologies to support their IS has maybe achieved 
a higher return on investment, but the actual figures were not given. The MM 
reported that: 
"It is hard to judge whether the adoption of integration technologies has 
actually helped us to achieve a higher return on investment, as I cannot give 
you an actualfigure ". 
* Technical Benefits. Many technical benefits were identified. For example, reduced 
development complexity, automated business processes, open standards provided, 
reduced integration costs, reduced integration complexity, etc. (see Table 5.9). The 
EAI solution supported AboCom in reducing the redundancy of data and systems. 
Fewer data and applications result in less maintenance effort. The Web Services 
solution supports AboCom in reducing integration costs and achieving reusability 
and flexibility. The ERP solutions support AboCom in automating the internal 
business processes. Thus, the use of integration technologies for the development of 
integrated IT infrastructure has achieved a more flexible and manageable solution to 
support AboCom in different ways. 
0 Organisational Benefits. The integrated IT infrastructure has allowed the 
organisation to do business more effectively. This is attributed to business processes 
being organised and fully automated and integrated. Thus, manual tasks have been 
significantly reduced, and unnecessary or redundant tasks have been eliminated. In 
doing so, organisation is able to gain an instant, real-time view of all its data and 
operations, which can lead to better decision-making. Integration technologies also 
provide the flexibility to adapt business processes quickly to accommodate growth 
and meet new business challenges as they arise. 
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Table 5.11 presents interviewees' answers, and categorises integration technologies 
benefits according to the model proposed by Shang and Seddon (2000) (see Section 
2.2.5.2). 
Table 5.11 Classification of AboCom 's Integration Technologies' Benefits 
Category Integration Technologies' Benefits MM GM TP 
Reduce operational costs 
Achieve customer satisfaction 
Operational Minimise errors, delays and increase accuracy of data 
Quicker response to change 
Increase productivity 
Improve inventory control 
Quick access to information 
Managerial Increase revenue 
Reduce processing time and provide faster delivery of products/ 
services 
Simplify transaction flow 
Increase business and management efficiency 
Achieve higher ROI 
Strategic Increase competitive advantage 
Increase collaboration among customers, services providers and 
intermediaries 
Increase business opportunities 
Offer solutions to problems of legacy systems 
Minimise cost of ownership and development costs 0 0 
Reduce development complexity, times and risks 0 
Automate business processes 0 
Provide open standard 0 
Reduce integration cost 0 
Reduce integration complexity and speed up application integration 0 
Perrriit full-scale integration Q 
Provide multiple connect points for other systems to integrate with 0 
Technical 
Offer ease of integration with other pieces of software 0 
Provide real-time service-oriented architecture 0 
Simplify design development, maintenance and usage Q 
Provide platform and language independence 0 
Achieve reusability and flexibility 0 
Provide stability using dynamic integrated interface to integrate 
systems 
Achieve interoperability 
Able to unite all major systems vendors (i. e. vendor neutral) 
Reduce time and cost to launch applications 
Increase flexibility 
Organisational Quick response to business needs 
Reduce time to market 
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5.4.5 Barriers to Integration Technologies' Adoption 
Davenport (1998) and Markus and Tanis (1999) support the view that the introduction of a 
new technology and especially ERP systems has often a negative impact on organisations. 
Organisations need to estimate these barriers before taking their decisions to adopt a new 
technology. Thus, EAI and Web Services clearly present barriers with organisations 
needing to consider these barriers before proceeding to EAI and Web Services adoption. 
For this reason, the interviewees were asked to comment on the barriers for the adoption of 
integration technologies. The case of AboCom has shown that EAI and Web Services are 
related to a variety of barriers with the researcher classifying them into: (1) operational, (2) 
managerial, (3) strategic, (4) technical, and (5) organisational. Such a classification allows 
managers and researchers to better analyse and understand the barriers of EAI and Web 
Services and results in increased decision-making. Table 5.12 presents the barriers 
classification. 
Table 5.12 Classification of AboCom 's Integration Technologies' Barriers 
Cý, ategory Integration Technologies' Barriers MM GM TP 
Operational Face operational challenges 9 0 
Managerial 
Face difficulty in managing relationships with other 
organisations Q 0 0 
Strategic Lack of business perspective 0 0 - 
Lack of large-scale implementation examples and 
experiences available 0 0 
Lack of security protocols and standards 0 0 
Lack of user interface encapsulation mechanisms 0 0 
Concern over security Q 0 
Concern over maturity of integration technologies 0 
Concern over transaction distribution management Q 
Technical Add complexity to business transaction protocol 
implementation 0 
Lack of system reliability at any moment 0 0 0 
Concern over whether old generation solutions are agile 
enough to react to changes 
0 0 
Lack of XML-based management protocol 0 0 
Concern over maturity of Web Services payment methods 0 0 0 
Inexperience in architecting Web Services 0 0 0 
Increase organisational complexity Q Q 
Organisational ifficult to change internal organisational culture to f 
Eemblrace 
Web Services 
f f 0 0 0 
As illustrated in Table 5.12, there appears to be a similarity in interviewees'percePtions on 
integration technologies' barriers. Table 5.12 indicates that concern over maturity of 
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integration technologies, concern over maturity of Web Services payament methods, and 
inexperience in architecting Web Services tend to be the most sigifnicant barriers for EAl 
and Web Services adoption for AboCom. Apart from these, according to interviewees, 
there are more barriers to integration technologies' adoption at AboCom that deal with: 
* Difficulty in managing relationships with the SMEs suppliers; and 
There is a problem related to employees' and partners' resistance to change. Partners do 
not want to change their ways of doing business, and integrate their IT infrastructure. 
However, some partners will be forced to change, as the majority of their transactions are 
financially dependent on AboCom. The MM said that: 
"The most important barrier to integration technologies adoption at 
AboCom deals with the problems with the SMEs suppliers, since their 
ability to integrate is low. Most of the time, orders are still done manually 
via fax or telephone. Additionally, some suppliers are still having concerns 
to share and integrate their data andprocesses ". 
0 High cost of business process reengineering and organisation restructuring. 
Both the MM and GM from AboCom reported that apart from the technology costs, 
business process reengineering and organisation. restructuring costs can be high too. These 
costs include, firstly, the cost of redesigning and changing business processes, and 
development and consultancy costs. These costs related to the implementation of the 
integration hub, as well as the incorporation of the existing systems. Existing systems have 
been redesigned and changed to be customer-driven. In cases where systems could not be 
changed to meet this requirement, they were phased out and new applications developed to 
replace them. Secondly, the high costs of changing the way people currently work, 
including organisational changes and training. Part of this cost is related to staff 
development, and allowing employees to advance their technical skills. In addition, other 
training costs are related to the adapting of staff to the system. 
5.4.6 Investigating Factors Affecting AboCom Is Adoption Decision 
The interviewees were asked to rate the importance of the adoption factors reported in the 
literature, and to state any other factors that they think are important to the integration 
technologies' adoption. The purpose of this section is to gain a comprehensive 
understanding on the adoption factors affecting the integration technologies' adoption 
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decision in large organisations (as explained in Chapter 3, Section 3.3). Interviewees 
shared siMilar perceptions regarding these factors, shown in Table 5.13. 
Table 5.13 Integration Technologies' Adoption Factors 
Factors MM GM TP 
Adopter Characteristics 
Q 0 
Availability of Standards 
Barriers 
Business Complexity 
0 0 0 
Competitive Pressures 
Customer Power 
Dependency on Partners/ Trading Partners Readiness 
Environmental Characteristics 
Evaluation Framework for Integration Technology and Packages 
External Pressure 
Extent of Organisational Change 0 
External Environment Characteristics 
IS Innovation Type 
IT Sophistication 
IT Infrastructure 
Internal Environment Characteristics 
Internal Pressure 
Innovation Characteristics/ Perceived Innovation Characteristics 
Organisational Characteristics 
Organisational Readiness Q 0 
Perceived Financial Cost/ Financial Resources 
Perceived Benefits (Direct and Indirect) 
Perceived Technical Competence/ Technological Skills Readiness 
Perceived Industry Pressure 
Perceived Government Pressure 0 0 
Security/ Control Procedures 0 
Support/ Organisation Support 
Stakeholders 
Supplier Trust 0 0 0 
Supplier Cornmitment 
Technical Factors 
The interviewees were also asked to pick 5 factors they think are most important to the 
adoption decision making, and these are: (1) competitive pressure, (2) customer power, (3) 
perceived benefits, (4) perceived financial costs, and (5) IT infrastructure. The managers 
and the technical person reported that the main purpose of adopting integration 
technologies is to solve its problems, as mentioned in Section 5.6-2. The MM said that: 
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"We believe that EAI and Web Services are the solutions to our problems. 
With EA-1 and Web Services, we can develop an efficient, flexible and 
maintainable IT infrastructure by avoiding point-to-point interconnections. 
In doing so, it improves our competitiveness ". 
Thus, competitive pressure and perceived benefits are seen as important adoption factors. 
Moreover, it was also found that cost is another important factor. The MM reported that 
adopting integration technologies can incur many different costs such as: (1) cost of 
software and hardware, (2) cost of maintaining the software or licences, (3) cost of 
redesigning and changing business processes, (4) development and consultancy costs, and 
(5) training costs. Therefore, cost is another important adoption factor. 
Another important factor is customer power, as the customer is the main force keeping the 
business running. Furthermore, the GM claimed that: "The development of an integrated 
IT infrastructure has supported the company with a more functional and operable 
infrastructure that efficiently supports closer collaboration with our customers and 
suppliers. Such an infrastructure has reduced the redundancy of systems and resulted in 
data quality andprocess improvement". Thus, the GM suggests that IT infrastructure can 
affect the integration technologies' decision. 
Additionally, Table 5.13 also shows that the following factors have high impact on the 
adoption decision: (1) competitive pressure, (2) customer power, (3) IT infrastructure, (4) 
perceived financial cost, and (5) perceived benefits. 
5.4.7 Analysing Integration Technologies Adoption in Large Company 
Nature of Organisations 
For a large firm like AboCom, it has adopted various types of integration technologies to 
support its IS integration. The purpose of the adoption of such technologies is to improve 
business efficiency, to provide customers with better services, and to build a closer 
relationship with suppliers, customers and partners. AboCom realised that not adapting to 
an integrated IT infrastructure will result in competitive disadvantages. Thus, it seems that 
large company tends to buy or build a new system when there is a need, and tends to have 
less concern regarding its nature resources like time, and expertise etc. As reported by the 
Integration Need 
The empirical data reveals that AboCom understands the integration problems caused by a 
non-integrated IT infrastructure, and is motivated to adapt to an integrated architecture. 
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AboCom knows that without an integration solution, the company will probably end up 
with competitive disadvantages. It also realises building a closer relationship with its 
trading partners and customers is a very important issue, and is the key to success. The 
empirical data here thus complements the literature where it reported that organisations 
adopt a new technology only if it provides significantly better benefits than their existing 
ones. A new technology needs to provide solutions for existing problems or open up new 
opportunities to motivate an organisation to take a proactive decision to adopt it with a 
trading partner (Rogers, 1995). 
Company Size 
AboCom states that with its complex business activities and variety of products 
manufactured, avoiding data redundancy and building a closer relationship with its trading 
partners and customers are the way to remain competitive. Thus, adopting integration 
technologies to support AboCom's IS is essential. The empirical data here is in line with 
the literature where DeLone (1981), Tagliavini et al. (2002), and Ling (2001) emphasis 
size as one of the issues that is increasing the need for the co-ordination and control of 
organisational activities. 
Adoption Factors 
The empirical data (Table 5.13) shows that the following factors have high impact on 
AboCom's adoption decision: (1) competitive pressure; (2) customer power, (3) IT 
infrastructure, (4) perceived financial cost, (5) perceived benefits, and (6) perceived 
technical competence. 
Competitive pressures. As stated by AboCom that the main purposes of adopting the 
emerging integration technologies like EAI and Web Services is to solve its integration 
problems as mentioned in Section 5.4.2 in order to gain compeittiveness. Thus, it realises 
that not adopting to these technologies can result in compeititve disadvantages since other 
large companies have adopted such technologies already. 
Customer power. AboCorn stated that the adoption of integration technologies has 
increased productivity, minimised errors, and quicker response to change. Thus, results in 
customer statisfaction. 
IT infrastructure. This factor is particularly important to AboCom as it claimed that its 
business activities and IT infrastructure are complex. Thus, there is a need to adopt EAI 
and Web Services technologies to properly manage its IT infrastructure. 
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Perceived benefits and financial costs. AboCom has reported that perceived benefits has 
high impact on its adoption decision. Perceived benefits is the variable that has been 
consistently identified as a critical adoption factor as companies tend to adopt a new 
technology only if it provides significantly better benefits (Roger, 1995). 
Time. 
AboCom reported that it started the implementation for EDI and ERP systems 4 to 5 years 
ago, and that only in the recent I to 2 years have EAI and Web Services technologies been 
adopted. EAI and Web Services have only begun to emerge, thus, AboCom in this case can 
be considered as early majority adopter. 
5.5 Case Study Three -Hi-Touch Image Technologies 
Ltd. (SME) 
5.5.1 Background to Organisation (Adopter) 
Hi-Touch Image Technologies designs and manufactures the Hi-Ti brand of digital photo 
printers, using dye-sublimation technology to offer both consumer and commercial print 
solutions. Hi-Touch currently has 650 employees worldwide, and an annual turnover of 
US$1.5 millions. Thus, Hi-Touch is considered as a small to medium-sized company 
according to the definition given in Section 1.4. Hi-Touch Image Technologies was 
established in Taiwan in 2001, with cutting edge research and development teams, 
specialising in optical and chemical knowledge related to digital photography, which has 
been central to their ability to create high quality, digital photo printers. In that time, 
Hi-Touch has seen rapid growth, with branches in the UK, USA, Netherlands, Middle East, 
India, Russia and China, trading across the globe. 
Semi-structured and unstructured interviews took place with the MIS manager (MM), a 
technical person from the MIS department (TP), a person from the sales department (SP), 
the Product Manager (PM) and a person from the Finance Department (FP). The 
researcher visited the company twice to collect the required information and data. 
5.5.2 Background to Integration Problem 
Each subsidiary has its own IT infrastructure, which is operated and coordinated 
independently. The non-integrated nature of Hi-Touch's IT infrastructure has caused some 
problems and inconveniences to the organisation. To better understand these problems, 
they are classified into: (1) technical, (2) managerial, and (3) financial. 
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Technical Problems. The MM from Hi-Touch reported that "We prefers to buy 
offlthe-sheý( software (i. e. ready- made software), and to further develop these 
software to suit their needs, as this way is much cost saving". Thus, the organisation 
consists of many applications and two ERP systems from different vendors. 
Obtaining data from custom systems is difficult, as the majority of them have 
incompatible and heterogeneous data structures and formats. In additioný Hi-Touch 
has 5 subsidiaries around the world, and they all have different IT infrastructure and 
install different applications and systems. Thus, Hi-Touch found it hard to manage 
these systems without an integrated solution. However, due to the lack of knowledge 
and financial costs' concerns, they have not yet adopted all the necessary integration 
technologies to support their systems or data integration. 
e Managerial Problems. The diversity of information systems causes delays in giving 
information, as applications are not integrated, and much work has to be carried out 
manually. For instance, data from one system have to be printed out and then 
re-entered in a different format to a target system. The reason for this is that the 
target system has its own data structure, and/or it is based on different operating 
systems. Nonetheless, the delays in delivering information cause problems in 
decision-making and management. Moreover, in each subsidiary, applications were 
custornIsed in a unique way to suit needs. In most subsidiaries, many systems store 
data for the same entity, which results in data redundancy. The reason for this is that 
applications cannot share common data or objects due to integration problems. The 
non-integrated infrastructure leads managers to inefficient decisions, important 
information is often missing, and/or data cannot be retrieved from applications. For 
example, there is often a delay in confirming order information and sending 
information dealing with product availability. Therefore, in many cases, the 
management cannot take accurate decisions regarding the replacement of products. 
This inability thus leads to loss of sales and low customer satisfaction. 
e Financial Problems. Hi-Touch has realised that the non-integrated nature of 
systems cost the organisation money and time. This is attributed to the organisation 
having to spend high amounts of money to support and maintain all these systems. 
Additionally, the inability of Hi-Touch to serve customers efficiently has an extra 
cost, as it leads to loss of sales, and thus customers often turn to competitors. 
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5.5.3 Motivation to Integration Technologies' Adoption 
During the last decade, the tremendous changes in the global business arena have led 
Hi-Touch to adopt e-business practices and applications to gain competitive advantages. 
The company recognised that integration is a significant parameter that influences the 
success of e-business applications and supports it in achieving a competitive advantage. 
Although Hi-Touch has the vision that it needs to automate its business process and 
integrate the heterogeneous data structures and formats, it has only managed to adopt 
EDI partially to communicate with its partners, suppliers and customers (mainly for 
purchasing, i. e. orders), as well as the ERP system from DATA SYSTME (ERP vendor) to 
manage its internal business processes. The main reason for this is due to the high costs 
associated with the adoption of integration technologies, e. g. EAI is expensive. 
Hi-Touch reported that even though it has adopted EDI to solve its integration problem, it 
still requires altering target and source applications all the time, when there are any 
changes. Additionally, EDI has a high cost, and the nature of EDI standards in use 
(LJN/EDIFACT) is complicated, which adds complexity. This is why Hi-Touch is slowly 
moving to EDI over Internet technology, but this part has not been implemented 
completely. Hi-Touch has also adopted ERP systems to support its intra-organisational 
integration. However, it claimed that ERP systems have failed to fully support Hi-Touch's 
intra and inter-organisational integration, since they co-exist alongside other applications, 
and the version of ERP systems used is the simplified version. Hi-Touch's ERP systems do 
not support real-time capabilities, and there are many compatibility problems among ERP 
systems, and as they do not support all these systems under an e-business architecture that 
requires real-time data, this is an obstacle. Therefore, the organisation believes that the 
way forward is to develop an integrated IT infrastructure by redesigning its existing 
infrastructure, and phasing out all redundant systems and data. However, this is not an easy 
task for a company with limited resources like Hi-Touch. 
Hi-Touch states that it does not have enough budget to implement integration technologies 
at the moment, although it knows it is essential, as the non-integrated IT infrastructure has 
caused Hi-Touch many problems: (1) high cost of maintenance, (2) not manageable, (3) 
not flexible, (4) results in insufficient decision-making, and (5) leads to low customer and 
partner satisfaction. EDI is as far as it goes so far, but Hi-Touch hopes to fully automate its 
IS in the future to increase its efficiency. The TP from the MIS department said that: "It is 
not up to me to decide whether to adopt integrated IT infrastructure, although I know it is 
a very important issue. In my company, the decision-making process is autocratic. The 
boss is the one who makes the decision, and all he wants is to cut down the costs as much 
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as possible. Our management is not as systematic as large organisations'. Isuggest that if 
the company continues to grow, Hi- Touch will probably need to consider adopting EAI or 
Web Services in thefuture if the budget is allowed". 
Therefore, there is a need for rapid transformation from closed internal processes to open 
externalised processes. However, this target can be achieved through the development of 
an integrated, adaptive and consistent IT infrastructure across Hi-Touch Technologies Ltd. 
For reasons of confidentiality, the IT architecture of Hi-Touch cannot be revealed here. 
Also, it was found that the technical person and the product manager do not have a clear 
picture for the Hi-Touch workflow. Thus, it was difficult for them to describe the IT 
architecture to the researcher. From what they provided, the researcher has spent a 
considerable amount of time to piece together all the necessary information. It was found 
that SMEs' management is very different from large organisations' (i. e. tends to be 
unsystematic), and the information flow is not transparent. It was found that the manager 
in Hi-Touch keeps most of the confidential information to himself, and rarely exposes this 
information to the employees (or even to the researcher). 
5.5.4 Benefits of Integration Technologies' Adoption 
The researcher asked the interviewees like the general manager, the technical person, and 
the product manager to determine the benefits from the implementation of integration 
technologies. In this case, they were asked to comment on the benefits of adopting ERP 
and EDI. Table 5.14 presents interviewees' views on the integration technologies'benefits. 
It appears that interviewees share common perceptions regarding these. The adoption of 
EDI and ERP clearly automated business processes and minimised errors, and also 
provided more understanding and control of business processes, with activities having 
been improved through reengineering. 
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Table 5.14 Classification of Hi-Touch's Integration Technologies' Benefits 
Category Integration Technologies Benefits GM PM TP 
Reduce operational costs 
Achieve customer satisfaction 0 
Operational Minimise errors, delays and increase accuracy of data 9 
Increase productivity 0 0 
Quicker response to change 0 0 
Improve inventory control Q Q 
Quick access to information 0 
Managerial Increase revenue 
Reduce processing time and provide faster delivery of 
products or services 
Simplify transaction flow 0 
Increase business and management efficiency 0 
Increase competitive advantage 0 0 0 
Strategic Achieve higher ROI Q - - 
Increase collaboration among customers, services providers 
and intermediaries 0 0 0 
Increase business opportunities 0 0 0 
Offer solutions to problems of legacy systems 0 - 0 
Minimise cost of ownership and development costs 0 
Reduce development complexity, times and risks 
Automate business processes 0 0 0 
Provide open standard 0 0 0 
Reduce integration cost 0 0 0 
Reduce integration complexity and speed up application 
integration 0 0 
0 
Permit full-scale integration 0 0 0 
Technical 
Provide multiple connect points for other systems to integrate 
with 
0 0 0 
Provide real-time service-oriented architecture 0 0 0 
Offer ease of integration with other pieces of software 0 - 0 
Simplify the design development, maintenance and usage Q Q 
Provide platform and language independence 0 - 0 
Achieve reusability and flexibility 0 10 0 
Provide stability using dynamic integrated interface to 
integrate systems 
0 0 
Achieve interoperability 0 0 
Able to unite all major systems vendors (i. e. vendor neutral) 0 0 
Reduce time and cost to launch applications Q 
Increase flexibility Q 
Organisational Quick response to business needs Q 
_ 
0 0 
1 Reduce time to market Q 1Q IQ 
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However, since Hi-Touch does not adopt any other types of integration technologies (e. g. 
EAI or Web Services) apart from EDI and ERP, the benefits of using EDI and ERP are thus 
to some extent limited. Adopting EDI and ERP does not support Hi-Touch to integrate its 
IS fully; instead, it helps Hi-Touch to automate its internal business process and to speed 
up the purchasing (i. e. ordering) transaction. For example, reduce operational costs, 
minimise errors and delays, and increase the accuracy of data (see Table 5.12 for the 
benefits of using EDI and ERP). 
Table 5.14 indicates that ERP and EDI have contributed limited benefits to Hi-Touch, 
especially in the area of integrated IT infrastructure. Thus, it is important that Hi-Touch 
considers other types of integration technologies, such as EAI or Web Services, in the 
future, to integrate fully their intra and inter-organisational IS. 
5.5.5 Barriers to Integration Technologies' Adoption 
The adoption of integration technologies has impacted on Hi-Touch. Similar to the 
benefits' classification, the interviewees were asked to comment on the barriers to the 
adoption of integration technologies. As reported by Hi-Touch that the most difficult part 
to its integration technologies adoption is to persuade the employees to change, as most of 
the employees do not understand why an integrated IT infrastructure is important. 
Therefore, they are reluctant to change, as they are afraid that they will need to learn more 
things i. e. more work needing to be undertaken. In addition, the product manager and 
employee from the financial department reported that it is also hard to get the boss to 
realise the importance of adapting to an integrated IT infrastructure since the main focus 
for the boss is always the cost. The PM from Hi-Touch reported that: 
"Technical problems can always be solved, the most difficult part is to 
persuade the employees to change, or even the boss to accept thefact that 
integrated IT infrastructure is important, as without an integrated IT 
infrastructure, there will be many problems and time-wasting ". 
FP added that: 
"Of course, money concern is another important barrier that delays the 
boss from adopting integration technologies. "at the boss wants is to 
cut-down costs as much as possible". 
Upon the adoption of ERP and EDI, many integration problems mentioned in Section 
5.5.2 remain to be solved. For example, the TP from Hi-Touch said that: 
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"We still have to modify the source codes many times when there are 
changes made. Data redundancy problem still exists " 
The above statements show that the major barrier to EDI and ERP is that they do not fully 
support intra-organisational and inter-organisational integration. Thus, integration 
problems still exist, such as data redundancy, which does not simplify the design 
development, and maintenance and usage, etc. Table 5.15 summarises and classifies the 
barriers. 
Table 5.15 Classification of Hi-Touch's Integration Technologies Barriers 
Category Integration Technologies Barriers GM PM TP 
Operational Face operational challenges 
Managerial 
Face difficulty in managing relationships with other 
organisations 
Strategic Lack of business perspective 
Lack of large-scale implementation examples and 
experiences available 
Lack of security protocols and standards 
Concern over security 
Concern over maturity of integration technologies 
Technical Concern over transaction distribution management 
Add complexity to business transaction protocol 
implementation 
Lack of system reliability at any moment 
Concern over whether old generation solutions are agile 
enough to react to changes 
Lack of XML-based management protocol 0 
Difficult to change internal organisational culture 
Organisational 
Increase organisational complexity 
Table 5.15 shows that the adoption of ERP and EDI has not significantly solved most of 
the integration problems that Hi-Touch is facing, as mentioned in Section 5.5-2. This is 
because EDI and ERP do not fully support intra-organisational and inter-organisational 
integration. Apart from the above-mentioned barriers, according to inter-viewees the most 
important barriers to ERP and EDI adoption at Hi-Touch are: 
e No time for training employees on integration technologies. 
9 Extra cost for redesign and change of business structure and processes 
9 Lack of employees with integration technologies' skills. 
0 Lack of a single product achieves integration. 
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* Complexity in improving and fully automating business processes. 
Thus, Hi-Touch reported that they want to look for other integration solutions to solve 
their current integration problems in order to increase its competitiveness. However, this is 
not an easy task for Hi-Touch. The manager stated that they need more time, budget and 
advice from knowledgeable experts to plan for further integration technologies' adoption, 
e. g. EAI or Web Services. 
5.5.6 Investigating Factors Affecting Adoption Decision 
The interviewees were asked to comment on the factors affecting their decisions for the 
EDI and ERP adoption. Apart from the factors reported in the literature, as mentioned in 
Section 3.2A, the researcher asked the interviewees to state any additional factors. 
interviewees said that "Thefactors mentioned here are very detailed already". Thus, the 
researcher asked the interviewees to comment on the identified factors based on the high 
(e), medium (Q), low (o) and don't know (-) measurements. The results are shown in 
Table 5.16. 
Again, interviewees were asked to choose the 5 most important factors affecting their 
adoption decision, these factors are: (1) financial costs, (2) competitive pressure, (3) IT 
sophistication, (4) external pressure, and (5) organisation characteristics. The interviewees 
reported that the major concern to adopt an integration technology or not in Hi-Touch 
depends heavily on the costs of implementation. For example, unlike large organisations 
which can afford to adopt an ERP system from SAP, Hi-Touch reported that it cannot 
afford to do so, as it is too expensive. The GM said that: 
"SAP is the brandfor ERP system, but the only thing is that its ERP system 
is very expensive, which we cannot actually afford. This is why we tend to 
go for a cheaper version of ERP system e. g. ERP system from DATA 
SYSTEM". 
The above statement indicates that the SME characteristic limitations, like limited 
knowledge (i. e. IT sophistication) and finance resources, have affected adoption decisions 
in relation to integration technologies' adoption (i. e. these limitations are a real obstacle to 
adoption). Competitive and external pressures are also important, as making profits is the 
only goal for SMEs; thus, to stay in the competition, SMEs face various pressures ftom 
customers, and other industries and companies. Thus, the interviewees suggest that these 
two factors (external and competitive pressures) are important to its integration 
technologies' adoption. The TP from Hi-Touch reported that "Organ isationalladopter 
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characteristic is also very important, as the decision to adopt integration technologies or 
not is heavily depended on the manager". 
Table 5.16 Integration Technologies' Adoption Factors 
Factors GM PM TP 
Adopter Characteristics 
0 0 
Availability of Standards 0 
Barriers 
0 
Business Complexity 
0 0 0 
Competitive Pressures 
Customer Power 
Dependency on Partners/ Trading Partners Readiness 
Environmental Characteristics 
0 0 0 
Evaluation Framework for Integration Technology and Packages 0 0 Q 
External Pressure 
Extent of Organisational Change 
External Environment Characteristics 0 
IS Innovation Type 0 0 
IT Sophistication 
IT Infrastructure 
Internal Environment Characteristics 
Internal Pressure 
Innovation Characteristics/ Perceived Innovation Characteristics Q 0 0 
Organisational Characteristics 0 0 
Organisational Readiness 0 Q 
Perceived Financial Cost/ Financial Resources 
Perceived Benefits (Direct and Indirect) 
Perceived Technical Competence 
Technological Skills Readiness 
Perceived Industry Pressure 0 
Perceived Government Pressure 0 0 0 
Security 0 - 0 
Control Procedures 0 0 
Support/ Organisation Support 0 Q 
Stakeholders 0 0 0 
Supplier Trust 0 0 0 
Supplier Commitment 0 0 0 
Technical Factors 
As illustrated in Table 5.16 it appears that the following factors have high impact on 
integration technologies adoption decision in Hi-Touch: (1) adopter characteristics, (2) 
barriers, (3) competitive pressures, (4) external pressure, (5) internal environment 
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characteristic, (6) organisational characteristic, (7) perceived financial cost, and (8) 
perceived benefits. 
5.5.7 Analysing Integration Technologies Adoption in Hi-Touch 
Nature of Organisations 
When adopting integration technologies, Hi-Touch prefers to go for an 'off-the-shelf' 
software package, as this is a much cheaper and more convenient option. This 
complements the view from Carter and Evan (2000) that due to the lack of financial 
resources and expertise in IT, SMEs usually do not develop IS on their own. However, it 
has not yet adopted any emerging integration technologies like EA1 and Web Serivces due 
to its lack of resources such as times and finance. This indicates that SMEs' nature 
resources have limited its adoption intention. This thus in line with the literature where it 
states that due to the limited resources, SMEs tend to coose the cheapest system which 
may be inadequate for yheir puroses, and often engage consultants and IT vendors to 
develop and support there is (Thong, 200 1). 
Integration Need 
The empirical data indicate that Hi-Touch sees the adaptation to an integrated IT 
infrastructure will add extra complexity and incur extra costs for the company. Also, it 
focuses on the costs issue more than anything else. These thus indicate that SMEs will not 
adopt a new technology just because that technology provides solutions for the existing 
problems, but rather, when there are no other choices. 
Company Size 
It was found that the size of Hi-Touch has influenced its decision to adopt integration 
technologies in the following ways: (1) tend to go for easier and cheaper version of 
software to avoild high costs, and (2) tend to igore advanced technologies to avolid 
complication. 
Time 
Hi-Touch does not adopt any types of emerging integration technologie like EAI and Web 
Services just yet. Also, the manager of Hi-Touch has no intention to go any futher to fully 
integrate its intra and inter-organisational IS. To this end, Hi-Touch can be considered as 
late majority or laggards. 
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Two additional case studies were undertaken in non-adopter SMEs to further analyse the 
reasons why most SMEs have or do not have the intention to adopt integration 
technologies. These case studies have provided additional information to assist analysis of 
adoption factors affecting SMEs' decisions on integration technologies' adoption. 
5.6 Case Study Four - eSynergy Technologies Ltd 
(SME) 
5.6.1 Background to Organisation (Non-Adopter) 
eSynergy had been dedicating itself to be a Computer Integration Manufacturing (CIN4) 
leading company in IC and the TFT-LCD fabrication-related field. eSynergy's mission is 
to provide the customers with a total CIM solution, with solid teamwork implementation, 
professional domain know-how, and on-time delivery, to create the value and profit 
together. eSynergy currently has 70 employees worldwide, and an annual turnover of 
US$0.3 millions. eSynergy's main business areas include software development, 
computer integration manufacturing, and manufacturing execution systems. 
Unstructured interviews took place with the general manager (GM), a software developer 
(SD), and 2 general staff (GS). Although eSynergy Technologies Ltd does not adopt 
integration technologies, the main purpose of this case study was to find out the reasons 
why it did not do so. 
5.6.2 Background to Integration Problems 
eSynergy's GM claims that there is no problem for the business activities. However, the 
researcher realised there are in fact some problems, after interviewing the employees from 
the organisation. What the manager said was different from the employee responses. One 
of the GS reported that: 
"When the manager says no problem, he is trying to hide the serious 
problem behind" 
After interviewing the eSynergy employees, the researcher found that the company's 
working process is very slow, and there are some customers complaining that engineers 
cannot respond quickly to their requests. Since eSynergy does not have a standard 
operation procedure, the employees found it hard to deal with each project, as they need to 
leam every new project from the beginning (i. e. they do not have a flowchart to follow). 
The interviewees also mentioned that they spend much time on restarting a new 
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case/project, therefore overtime is required almost every day. For this reason, the 
employees' turnover rates (especially for technical people) are high in eSynergy, and most 
of them leave to join other companies (most of which are eSynergy's customers or 
partners). Because of this, as reported by the interviewees, most of the staff in eSynergy do 
not like to learn new things. The GS said that: 
"Most of the time, we areforced to learn new things which we don't really 
want to. The main reason is that we don't know when we are going to leave 
the company, maybe tomorrow ". 
This is the main reason why eSynergy does not adopt any integration technologies, since 
most of the employees are looking for the chance to migrate to other companies, e. g. large 
companies. 
The non-integrated nature of eSynergy has also caused some other problems and 
inconveniences to the organisation. To better understand these problems, they are again 
classified into: (1) technical, (2) managerial, and (3) financial. However, the researcher 
found that most of eSynergy's problems are from the management perspective. 
e Technical Problems. Most of the eSynergy's information and data are processed in 
a very traditional way. Most of the purchasing orders are still handled by paper, fax 
and telephone. The SD from eSynergy said that: 
"We often deal with the purchasing order through the paper work. When a 
business deal is made, we need to record the purchasing order document in 
writing, and this must be done within the company. Aus, we need to come 
back to the company to do this and often end up leaving the office late ". 
The above statement demonstrates that the non-integrated IT infrastructure often 
results in time delays (i. e. cannot obtain real-time information), as much work needs 
to be carried out manually. This often causes delays in decision-making, thus 
resulting in an inflexible management style. For instance, data from one system have 
to be printed out and then re-entered in a different format to the main system. 
9 Managerial Problems. The GM reported that "eSynergy's employees are too busy 
to learn new things". However, the GS from eSynergy said that "We do not wish to 
learn new things, as this will add more work load to our everyday job. We already 
work overtime almost every day". The above statements show that eSynergy has a 
serious management problem, as its employees refuse to learn new things. The high 
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turnover rate is another serious management problem too, as the manager revealed 
that the human resources management is very difficult because eSynergy is close to 
the Hsin-Chu Science Park where most the large companies are situated. Most of 
these large organisations provide better compensation to employees. Thus, they can 
attract high quality employees to their companies. The GM said that: 
"For us orfor most of the SMEs, it is hard to recruit strong technical-based 
employees as these employees, will rather gofor the large organisations ". 
Moreover, eSynergy does not know being too busy is its big problem, but since most 
of its employees have the engineer's background, it does not have too much 
knowledge about management. As reported by the general manager that the main 
purpose of its company is to make profits so as to survive, and claiming it only 
meeting a micro-profit era in the IC and TFT-LCD industry. eSynergy realises that 
the high technology market changes every day, every hour and every minute, and is a 
very competitive market. If it cannot step on, it might be replaced soon or later by 
other competitors in this highly competitive market. However, the manager from 
eSynergy said that: 
"There is nothing much we can do now, as most of the employees here in 
the company are pretty much occupied with many things. Integration 
technologie's adoption can be time consuming, and will not be our first 
priority at the moment ". 
With the non-integrated infrastructure, eSynergy often faces the following problems: 
(1) insufficient decision making, (2) important information if often missing, and (3) 
data cannot be retrieved from employees' and customers' requests. For example, 
there is often a delay in confirming order information and sending information 
dealing with product availability. In many cases, the management cannot take 
sufficient decisions regarding the replacement of products. Thus, this inability often 
leads to customer and employee complaints and dissatisfactions. 
Financial Problems. eSynergy has understood that the non-integrated nature of 
systems costs the organisation money and time. This is attributed to the organisation 
having to spend high amounts of money to support and maintain them all. 
Additionally, the inability of eSynergy to serve customers efficiently has incurred 
extra costs to the company, as it leads to loss of sales. As suggested by the GS "no 
money, no improvement, and no improvement becomes no sales". 
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5.6.3 Reasons for Not Adopting Integration Technologies 
Firstly, the failure of Synergy to adopt any of the integration technologies can be explained 
by its: (1) manpower, (2) business model, and (3) micro profit. 
* Manpower. Since eSynergy provides services to its customers, most of the 
manpower is in-house, supporting the IC and TFT-LCD manufacturing. 
0 Business Model. eSynergy's business activity is too simple, thus there is no need to 
adopt integration technologies. 
* Micro Profit. The main organisation activities are simply in program writing for the 
manufacturing, and the business activities are all in project leading and in a new 
business setting. eSynergy is not involved in any after-sales services, and has no 
continuing relationships with its customers after a project is finished. The SD from 
eSynergy said that: 
"We are a kind of services provider, and there is no need to adopt the 
integration technologies in this kind ofsimple business activity " 
To better understand the reasons for eSynergy's not adopting integration technologies to 
support its IS, these are categorised into: (1) managerial, (2) technical, and (3) financial 
reasons. 
* Technical Reasons. eSynergy is a kind of project-based company, and most of its 
engineers are located in the customers' companies. Every employee acts as an 
individual co-operator, and only communicates with each other by MSN messager. 
Thus the business processes are rather simple in eSynergy, and hence the manager 
from eSynergy suggested that there is no need to invest in integration technologies at 
the moment. eSynergy had once introduced an ERP system, but the result was 
unsuccessful. The reasons were: (1) most employees failed to learn and use the ERP 
system properly, and (2) the ERP system provider chosen had a financial crisis, thus 
eSynergy was forced to terminate the contract. Due to the limited resources within 
the company, eSynergy is not yet able to adopt an ERP system again, as it does not 
wish to fail, and cannot afford to fail again. This limitation also restricts eSynergy 
from taking decisions to adopt any other types of integration technologies to support 
its IS or data integration. In addition, the purchasing process is simple since there 
is 
not a variety of products (i. e. eSynergy only provides services), and the purchasing 
orders are rather simple than complicated (i. e. not much information needs to 
be 
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addressed in the purchasing orders). Thus, eSynergy finds it unnecessary to 
standardise its purchasing process. 
9 Managerial Reasons. eSynergy is a relatively new company and was founded in 
1997. Thus, the company is still in the early stage of development, and at this stage, 
the company is trying to survive since the IC and TFT-LCD businesses are getting 
tougher than before. Therefore, it does not have sufficient budget to invest in 
integration technologies. Moreover, eSynergy reported that since the employees' 
turnover is high at the moment and after its prior failure on ERP adoption, it is hard 
to resume ERP adoption, as it does not have suitable engineers with appropriate 
skills to mange the ERP system, and most the existing engineers are pretty much 
occupied with other jobs. The discussion here indicates that eSynergy will not invest 
in any integration technologies if the immediate benefits cannot be realised or a 
quick return on investment is not guaranteed. 
* Financial Reasons. As mentioned before, eSynergy does not wish to invest in 
further development (e. g. integration technologies' adoption), as the company does 
not have sufficient budget for it. Additionally, the prior failure experience in 
adopting ERP systems which resulted in time-wasting and money lost has delayed 
eSynergy's decisions in ftirther adopting integration technologies to support its IS. In 
this highly competitive, hi-technology market, a quick return on investment is 
essential, especially for a company of a size like eSynergy (i. e. SME), and this is the 
only way to survive. 
5.7 Case Study Five -Industrade Technologies Ltd 
(SNM) 
5.7.1 Background to Organisation (Non-Adopter: Planning to Adopt) 
Industrade Technologies Ltd. is a trade company founded in the 1980s, with a capital of 
US$600ý 000 dollars, and currently has 15 employees worldwide. It is thus considered as a 
small-sized company, according to the definition given in Section 1.4. Industrade is an 
equipment supplier specialising in high technology components and devices for most 
manufacturers in the Taiwan semiconductor industry, such as Delta and Inventec. Its main 
products include electronic semiconductor devices and heat-treatment, and most of this 
equipment is imported from European companies such as ABB, Naberthem, IXYS, and 
SMSC Corporations. Industrade has been growing rapidly in the Asia market, and is 
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planning to set up branches in Thailand, China, Vietnam, and Indonesia in the near future. 
To do so, Industrade believes that intra and inter-organisational integration is important, as 
this can help it to automate its business process, thus resulting in improved efficiency and 
competitive advantages. Industrade is a SME which has begun to see integration 
technologies as a way of gaining competitive advantage, rather than simply as a tool to 
support its business operations. 
Unstructured interviews took place with the MIS manager, who is the main person in 
charge of all technical issues in the organisation (e. g. systems set-up, design and software 
purchasing, etc. ), and is the key decision-maker besides the general manager. 
5.7.2 Background to Integration Problems 
Industrade consists of many applications and systems from different customers, and their 
non-integration has caused problems and inconveniences, as reported by the MIS manager 
that most of Industrade's key customers asked it to set-up a platform that is compatible to 
its systems. Therefore, it needs to develop different systems to meet different customers' 
requirements. This is time-consuming as it needs to employ someone with technical 
background to maintain each of its customers' system. The MIS manager from Industrade 
said that: 
"An examplefrom one of ourpartners, Silicon Application Company (SAC), 
it employed an extra 23 employees just to maintain its 23 different 
customers' systems. For this reason, I believe that adapting to an integrated 
IT infrastructure is crucial. However, we have no control (i. e. powerless) 
over our suppliers and customers, and cannotforce them to use the same 
systems as we do. Thus, integration is not an easy taskfor us " 
Industrade realised the need to integrate its IT infrastructure as a way to gain a better 
control over its subsidiaries, customers and suppliers. However, it is hard to perform such 
a task, due to its lack of finance, and expertise, and because many companies develop their 
own systems e. g. Web Services, RosettaNet, and ebSML. As reported by the 
MIS 
manager: 
"Integration Technology has still a long way to go because many 
companies develop their own systems, e. g. Web Services, RosettaNet, and 
ebSML, and it is hard to integrate all these disparate systems. Despite all 
the difficulties to integrate these disparate systems, there is still a need to do 
so. This is why we are integrating our internal systems at the moment, 
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because we take this process as a preparation for our future 
inter-organisational integration 
5.7.3 Motivation to Integration Technologies' Adoption 
Semiconductor was a fast growing industry in Taiwan in the 1980s, with many business 
opportunities. However, these have decreased dramatically in the past few years due to the 
semiconductor industrial migration, with many of the manufacturers moving their 
factories to other Asian countries like China, Vietnam, Malaysia and Thailand. In this case, 
Industrade has lost many of its customers (i. e. loss of competitive advantages), and has 
begun to realise that there is an urgent need to seek business opportunities outside Taiwan, 
as well as to build up a closer relationship with its existing customers (i. e. to provide a 
better service to them). To do this, the manager in Industrade manager recognised the 
importance of adopting integration technologies to support its intra and 
inter-organisational IS. Thus, Industrade set up an intemationalised business plan three 
years ago regarding the adoption of integration technologies to support its intra and 
inter-organisational business processes. The plan was first to integrate its internal systems, 
then its external systems. However, this plan did not succeed due to cost concerns over the 
integration solutions available in the market at that time, e. g. mySAP and Oracle ERP were 
too expensive. 
Until recently, Industrade has been introduced to a new software package from SAP, 
Business One (131). SAP 131 is a simple, 'off-the-shelf' integration software based on a 
Web Services platform (i. e. Web Services technology), which provides a cheaper, easier, 
and quicker adoption process for SMEs. SAP BI provides the integration abilities that 
cover finance, sales, purchase, warehouse, distribution, production, invoice management, 
customer relations management, and human resources management, thus resulting in a 
quicker decision-making process and increased efficiency. The Industrade MIS manager 
reported the reasons for planning to adopt such software: (1) SAP is a well-known 
integration technology provider, (2) many IT companies adopt software from SAP, (3) 
reasonable and affordable price for small businesses, and (4) SAP B1 provides a platform 
which supports EAI and Web Services technologies. The manager said: 
"We were going to adopt mySAP, but decided not to, since it suits large 
organisations better than small business. However, SAP BI is different, it is 
in a reasonable price, and it provides us with a platform that supports EAI 
or Web Services technologies, which can be used to help our 
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inter-organisational integration in the future. We are currently the second 
user of SAP BI in Taiwan ". 
The manager also reported benefits of SAP B 1: 
It has the same interface with Microsoft Windows, thus shortening users' leaming 
period, and increasing productivity. 
0 It emphasises easy and quick access to users. 
0 It allows non-technical users to use this system, and there is no need to hire 
employees with technical background to maintain such a system. 
The characteristics of SAP BI are integrated, localised, 'drag and relate', workflow 
warning system, and strongly adaptive with other systems. 
Industrade has purchased the software already, and is planning to implement it in 
September 2005. It is currently preparing for SAP BI adoption by undergoing a Business 
Process Reengineering (BPR) with the assistance from a SAP consultant in Taiwan. The 
MIS manager reported that Industrade can only afford to adopt SAP BI for 
intra-organisational integration (i. e. ERP) at the moment, due to the limited resources (e. g. 
costs, time, knowledge, etc. ), but will consider inter-organisational integration in the 
future when the budget is allowed and technical ability is mature. 
5.7.4 Barriers to Integration Technologies Adoption 
One problem is that since adopting ERP system needs Industrade to provide a clear flow 
chart of its business processes, which is difficult for Industrade because it does not have a 
formal decision-making process, and a formal flowchart to follow. The MIS manager 
reported that 
"We really have a tough time in uniting and identifying our business 
processes, thus many meetings were arranged to re-engineer all of our 
management processes. For this reason, many employees feel under 
pressure, i. e. overloading". 
Employees' resistance to change was another serious barrier to Industrade's ERP adoption; 
as reported by the MIS manager, most employees found it difficult to understand all the 
technical terms and issues because different terms are used in different software 
companies (e. g. 'bill'is used in the IIBM financial system, whereas 'invoice'is used in the 
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SAP financial system, etc. ). A lot of employees fear that they will not be able to operate in 
an integrated environment, as they are short of hard skills. The MIS manager reported: 
"It is easier to solve technical problems than to change human behaviour. 
Most employees are wondering whether adapting to an integrated IT 
infrastructure can really add value to the company, and make things easier 
for them " 
Despite the barriers mentioned above, the MIS manager believed that education will help 
employees understand the reasons for adopting integrated solutions, and thus reduce 
resistance to change. Training can also help employees adapt to using a system, as they 
will advance their knowledge and learn how to handle and operate an integrated solution. 
Additionally, the researcher asked the MIS manager to evaluate the integration 
technologies' barriers mentioned by the researcher, and these are summarised in Table 
5.17. Since Industrade does not adopt any types of integration technologies at the moment, 
the researcher asked the manager to evaluate the mentioned barriers based on his 
perceptions/assumptions. 
Table 5.17 Classification of Industrade's Integration Technologies' Barriers 
Category Integration Technologies' Barriers Significance 
Operational Face operational challenges 
Managerial Face difficulty in managing relationships with other 
organisations 
Strategic Lack of business perspective 
Lack of large-scale implementation examples and experiences 
available 
0 
Lack of security protocols and standards Q 
Concern over security 9 
Concern over maturity of integration technologies Q 
Technical Concern over transaction distribution management 0 
Add complexity to business transaction protocol 
implementation 0 
Lack of system reliability at any moment 0 
Concern over whether old generation solutions are agile enough 
to react to changes 
0 
Lack of XML-based management protocol 0 
ifficult to change internal organisational culture Q Organisational 
Increase organisational complexity 0 
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Although more time, budget and expertise are required for integration technologies' 
adoption, the manager is still very positive. He said: " We see this transformation is a 
learning process, and will try to overcome the problems as much as we can" 
As for the adoption benefits, since Industrade is going to adopt SAP BI in September 2005, 
these are therefore unclear at this stage. The manager reported that it needs two years to 
realise them, but an improvement in business efficiency is expected. Industrade has run the 
SAP BI system as a pilot for 2 months, and reported that efficiency has been improved, 
which is 5 times better than before. Industrade is expecting that adopting SAP BI will: (1) 
automate business processes and minimise errors, and (2) provide better understanding, 
and control of business processes. The MIS manager claimed that integration 
technologies' adoption is necessary (i. e. basic requirement to gain competitive advantage), 
especially for companies in the IT industry, and is the way to remain competitive. 
5.7.5 Investigating Factors Affecting Adoption Decision 
The interviewee was asked to comment on the factors (as reported in Section 3.2.4) 
affecting the decisions for SAP B1 adoption, as shown in Table 5.18. 
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Table 5.18 Integration Technologies' Adoption Factors 
Factors Importance 
Adopter Characteristics 
Availability of Standards 
Barriers 
Business Complexity 
0 
Competitive Pressures 
Customer Power 
Dependency on Partners/ Trading Partners Readiness 
Environmental Characteristics 
Evaluation Framework for Integration Technology and Packages 0 
External Pressure 
Extent of Organisational Change 
External Environment Characteristics 
IS Innovation Type 
0 
IT Sophistication 
IT Infrastructure 
Internal Environment Characteristics 
Internal Pressure 
0 
Innovation Characteristics/ Perceived Innovation Characteristics 
Organisational Characteristics 
Organisational Readiness 
Perceived Financial Cost/ Financial Resources 
Perceived Benefits (Direct and Indirect) 
Perceived Technical Competence 
Technological Skills Readiness 
Perceived Industry Pressure 0 
Perceived Government Pressure 0 
Security 
Control Procedures 
Support/ Organisation Support 
Stakeholders 
Supplier Trust 
Supplier Commitment 
Technical Factors 
The interviewee indicates that the most important factors affecting Industrade's adoption 
decision are: (1) adopter characteristics, (2) organisational characteristics, (3) availability 
of standards, (4) internal environment, and (5) IT sophistication. Among these factors, 
adopter and organisational characteristics are the most important for the decision. This is 
because the manager in Industrade is the key decision-maker (i. e. top-to-bottom 
decision-making process), his characteristics can influence the way it approaches 
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integration technologies' adoption. Unlike Hi-Touch and eSynergy, where their managers 
emphasise the cost issue more than anything else, the manager in Industrade focuses more 
on gaining competitive advantages and improving the business operations. 
In this and the previous section (Section 5.6), the researcher has discussed two different 
SME cases as integration technologies'non-adopters, where one has the intention to adopt, 
and the other does not. The results derived from these two case studies provide a 
comprehensive view on integration technologies' adoption by SMEs, which can help the 
researcher to better understand the differences between SMEs and large organisations in 
their adoption. In the next section, these differences between a large organisation 
(AboCom), and SMEs (Hi-Touch, eSynergy, and Industrade) for their adoption decisions 
will be analysed. 
5.8 Analysing Differences between Large and Small 
Organisations in relation to Integration 
Technologies'Adoption 
Following the above description of the case studies on AboCom (Section 5.4), Hi-Touch 
(Section 5.5), eSynergy (Section 5.6) and Industrade (Section 5.7), similarly to Section 
5.3.7, this section now examines whether the identified parameters in Chapter 3, Figure 
3.8 are appropriate to explain the adoption of integration technologies in SMEs and large 
organisations. These parameters are now analysed respectively in the following sections. 
5.8.1 Nature of Organisations 
As reported in Sections 5.4 and 5.5, the nature of SMEs and large organisations has 
impacted on the way they approach integration technologies adoption. For Hi-Touch, it 
prefers to go for an 'off-the-shelf' software package, as this is a much cheaper and more 
convenient option. Most of the time, Hi-Touch does not have sufficient knowledge to 
develop the system on its own, and development is very time-consuming. Thus, until now, 
Hi-Touch is still unable to fully integrate its intra and inter-organisational IS i. e. has not 
adopted any emerging integration technologies like EAI or Web Services that can support 
Hi-Touch to fully integrate its IS architecture. In addition, due to the limited finance, time 
and expertise resources that eSynergy were unable to adopt integration technologies to 
integrate its IT infrastructure. The reasons for this are: (1) does not have sufficient budget 
to invest, (2) prior failure on ERP adoption, (3) lack of skills, and (4) employees' resistant 
to change. It is clear that most of these reasons are related to eSynergy's nature resources. 
Similar to eSynergy, Industrade has limited resources and was unable to afford expensive 
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new technologies e. g. EAI or Web Services at the moment. Thus, these indicate that the 
limited resources of SMEs have inhibited their integration technologies adoption. 
As for a large firm like AboCom, it has adopted various types of integration technologies 
to support its IS integration. The purpose of the adoption of such technologies is to 
improve business efficiency, to provide customers with better services, and to build a 
closer relationship with suppliers, customers and partners. AboCom realised that not 
adopting to an integrated IT infrastructure will result in competitive disadvantages. It 
seems that large company tends to buy or build a new system when there is a need without 
worrying much about the expertise and times. In other words, large organisation like 
AboCom tends to have fewer concerns regarding its nature resources compared to SMEs. 
Thus, the results from these case studies show that the nature of SMEs is a real obstacle to 
integration technologies adoption, and this has impacted on the ways they approach 
integration technologies, as they tend to focus on different adoption factors when taking 
their decisions. For example, SMEs tend to focus on factors like adopter characteristics, IT 
sophistication, and external pressure. The factors focused by large organisations are more 
towards IT infrastructure, customer power and external pressure. 
5.8.2 Integration Needs 
The basic integration need for AboCom, Hi-Touch and Industrade is similar, so as to 
increase business efficiency. However, they have different views on achieving this goal. 
For Hi-Touch, it is the costs issue more than anything else. For Industrade, gaining 
competitive advantages. As for AboCom, it understands the importance of adapting to an 
integrated IT infrastructure to solve its integration problems, as stated in Section 5.4.3, and 
it realised the adaptation to an integrated IT infrastructure is essential to secure its 
competitiveness. The analysis of these three case studies suggests that not only the 
integration needs between SMEs and large firms are different, but also their perceptions of 
integration are different. SMEs and large organisations focus on different matters 
regarding their integration technologies' adoption. Hi-Touch sees the adaptation to an 
integrated IT infrastructure will add extra complexity and incur extra costs for the 
company. Thus, it often ignores the problems or issues arising from a non-integrated IT 
infrastructure. Industrade has the same concerns as Hi-Touch, such as time, finance, and 
expertise concerns. Thus, it found it very difficult to cope with the additional skills, 
knowledge, and investment required for integration technologies adoption even though it 
has intention to adopt integration technologies to support its IS. 
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As for AboCorn, it understands the integration problems caused by a non-integrated IT 
infrastructure, and is motivated to adapt to an integrated architecture. AboCom knows that 
without an integration solution, the company will probably end up with competitive 
disadvantages. It realises building a closer relationship with its trading partners and 
customers is a very important issue, and is the key to success. Thus, the discussion here 
suggests that the integration needs and perceptions regarding integration technologies are 
different between SMEs and large organisations. This difference can affect the adoption 
factors that SMEs and large firms are focusing on when taking a decision for their 
integration technologies' adoption. 
5.8.3 Company Size 
It is clear that companies of different size approach integration technologies' adoption 
differently, as shown in the case studies reported in Sections 5.4 to 5.7. It is clear that 
companies of different size have different concerns for the integration technologies' 
adoption. For example, Hi-Touch and Industrade cannot afford expensive technologies 
such as an ERP system from SAP, and tend to go for 'off-the-shelf' software, whereas 
AboCom has adopted an ERP system from SAP, and many other types of integration 
technologies such as EAI and Web Services. AboCom states that with its complex 
business activities and variety of products manufactured, avoiding data redundancy and 
building a closer relationship with its trading partners and customers (i. e. improved supply 
chain management) are the only way to remain competitive. Thus, adopting integration 
technologies to support AboCom's IS is essential. On the other hand, eSynergy claimed 
that its business activity is too simple, thus there is no need to adopt integration 
technologies, and argues that adopting integration technologies will only add complexity 
and extra costs to the organisation. The discussion here thus indicates that: (1) the bigger 
the organisation, the more likely it will adopt integration technologies, (2) the smaller size 
of a company, the less likelihood that it will adopt integration technologies, and (3) 
company with different sizes have different views and perception regarding adoption. 
5.8.4 Adoption Factors 
As reported in Sections 5.4.6,5.5.6 and 5.7.5, AboCom, Hi-Touch, and Industrade have 
reported some factors affecting their integration technologies adoption decision. Based on 
that analysis in these sections, the following factors are found that have high impact on 
SMEs' and large organisations'decision-making. This is shown in Table 5.19. 
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Table 5.19 Adoption Factors for Integration Technologies' Adoption in SMEs and 
large Organisations 
Elements Adoption Factors for Adoption Factors for 
AboCom (Large Firm) Hi-Touch and Industrade 
(SMES) 
External Environment 0 Competitive pressure 0 Competitive pressure 
Context 0 Customer power 0 External pressure 
0 External pressure 
Technological Context * Perceived benefits 0 Available of standards 
* Barriers 0 Perceived benefits 
0 Barriers 
Organisational Context 0 Perceived financial costs 0 Perceived financial costs 
0 IT infrastructure * Adopter characteristics 
0 IS complexity * IT sophistication 
0 Organisational characteristics 
Table 5.19 indicates that several factors (i. e. common factors) are used by SMEs and large 
firms to suggest their integration technologies' adoption decision, for example factors like 
perceived benefits, competitive pressure and perceived financial costs. However, Tables 
5.13,5.16 and 5.18 suggest that SMEs and large organisations in some ways are still 
focusing on different factors when taking decisions for the adoption of integration 
technologies. For example, hidustrade and Hi-Touch claimed that adopter characteristic is 
a very important factor, since the manager in SME is the key decision-maker. This 
adoption factor is less relevant to explain integration technologies adoption in large 
counterparts since the decision-making process in large organisations is not only depended 
on the managers but also other members. Factor like IT infrastructure is particularly 
important to large organisations, as this type of organisation has more complex IT 
infiastructure than SMEs. Although an SME like the case company Hi-Touch and 
Industrade reported that there is a need to integrate their IS, however, due to the lack of 
knowledge and financial costs concerns, they have not yet able to adopted all the necessary 
integration technologies to support their systems or data integration. The discussion here 
thus indicates that SMEs and large organisations are focusing mostly on different factors 
when taking an adoption decision, and the adoption factors can be classified 
into three 
categorise: jactorsfor SMEs, jactorsfor large organisations, and commonjactor. 
5.8.5 Time 
AboCom reported that it started the implementation for EDI and ERP systems 
4 to 5 years 
ago, and that only in the recent 1 to 2 years have EAI and Web Services technologies 
have 
been adopted. As for Hi-Touch, it started its ERP system implementation 
3 years ago, 
together with the EDI technology. Industrade is going to adopt its 
ERP system in 
I 
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September 2005. When the interviewees were asked to comment on whether the early 
adoption of integration technologies as resulted in competitive advantages, the MIS 
manager from AboCom replied that the early adoption of integration technologies has 
helped the company remain in the competition. However, it is hard to say whether this has 
given use competitive advantages, but certainly give us many advantages. AboCom's 
early adoption was partly due to the pressures from its customers, as they demand more 
efficient business processes. In order to fulfil its customers' needs, the MIS team in 
AboCom decided to develop and adopt essential integration technologies to support it IS 
integration. 
In contrast to AboCom, Hi-Touch is still lagging behind many companies in terms of its 
integration technologies adoption, especially the emerging technologies like EAI and Web 
Services. Hi-Touch has so far only been able to install ERP systems and partial EDI 
systems. EAI and Web Services technologies are still relatively new to them. Thus, 
Hi-Touch reported that it needs to gather more information about these technologies and 
make sure that adopting these technologies can actually cut down the system maintenance 
and operational costs. However, due to the budgets concern, at the moment, it is not 
possible for Hi-Touch to consider any new integration technologies, but maybe in the near 
future. 
Moreover, similar to Hi-Touch, Industrade has not yet able to implement any integration 
technologies. However, it thinks early adoption of integration technologies will certainly 
give it many advantages e. g. competitive advantage etc, and is seriously planning 
integration technologies adoption soon. The MIS manager from Industrade claimed that: 
"I think early adoption of integration technologies will give our company 
competitive advantages. Despite the leading position for largefirms, asfar 
as I know, for a company size like us (with only 15 employees), we are in 
the leadingposition in adopting integration technologies in Taiwan. Most of 
other small businesses have not yet realised the benefits of integration 
technologies ". 
From the empirical data, the researcher found that SMEs tend to adopt integration 
technologies later than large organisations, the reasons for this being: (1) lack of sufficient 
budgets, (2) lack of skills, (3) scare to fail, and (4) uncertainty about the new technologies. 
This can affect the different adoption factors between SMEs and large firms when taking 
decisions for their integration technologies' adoption. For example, IT maturity might be a 
factor/concem for SMEs, but not necessarily for large firms, as no matter whether the 
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technology is mature or not, the early adopters will still be likely to take the initiative to 
adopt such technology. In this case, Hi-Touch and Industrade can be categorised in the late 
majority or laggards groups compared to large firms. Large organisations tend to be in the 
early majority or even early adopter group. 
5.9 Conclusions 
This chapter presents and analyses the integration technologies' adoption practices in one 
Industry Automation project involving 15 large organisations and many of their suppliers 
(SMEs), and in one large company and three SMEs (adopter and non-adopters). Based on 
the empirical data reported in this chapter, the enquiry is now able to draw conclusions. 
However, before any conclusions can be presented, it is important to appreciate the 
positioning of such conclusions within the context of the empirical research methodology 
presented in Chapter 4. As a result, the following represents those conclusions derived 
from the empirical research presented in this chapter. 
Empirical data revealed from these case studies confirm that the parameters identified in 
the conceptual model in Figure 3.9 affect the different adoption factors among AboCom , 
Hi-Touch and Industrade (also suppliers and the case companies) when they take decisions 
for integration technologies' adoption. Additionally, the empirical data also confirmed that 
the adoption factors for integration technologies can be placed into three categories: 
common factors, factors explicit to SMEs and factors explicit to large organisations, as 
proposed in Section 3.4. The common factors that influence integration technologies 
adoption have been reported, such as perceived benefits, perceived barriers, perceived 
financial costs and competitive pressure. Factors explicitly for SMEs are IT sophistication, 
organisation characteristics and dependency on trading partners. Factors explicitly for 
large organisations are IT infrastructure, technical factors, internal pressure and perceived 
future prospect. Perceivedfuture prospect is a new factor found from the case studies. The 
identified factors will be further analysed in Chapter 6, and also the factors that have been 
reported and analysed in this chapter are taken into consideration in Chapter 6 to revise the 
conceptual model proposed in Figure 3.8. 
A number of interesting issues emerged after analysing the 'stories' of the large companies 
and the suppliers involved in the Industry Automation Programme case and the three 
additional case studies. The most predominant issue was that the large organisations 
(i. e. 
large companies) have realised that, nowadays, the competition among enterprises 
is about 
the efficiency of the supply chain, which stress tighter cooperation relationship of overall 
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supply chain process. This was done by organisations adopting integration technologies 
such as EAI and ERP to support their supply chain integration. However, most of their 
suppliers do not have this vision, and do not have sufficient knowledge or resource to 
support their integration technologies' adoption. Therefore, this was where the Industry 
Automation Project came from to support the large company and, in the mean time, to 
push their suppliers (most of them are SMEs) to adopt integration technologies to support 
the efficiency of their supply chains. In doing so, additional adoption factors for SMEs 
were found, such as purchasing amount and purchasing frequency. When these are high 
from the large companies, their suppliers are more willing to adopt integration 
technologies to support their supply chains, so as to increase business processes efficiency 
to satisfy their customers (large companies). 
Another issue was that since the Industry Automation Programme case was supported by 
the Taiwan government financially and technically, most of the barriers to integration 
technologies' adoption by SMEs to support their supply chains were eliminated. For 
example, technical support, support from their large companies, financial support, etc. The 
situation might be different for those SMEs without all this appropriate support, as most 
SMEs might just ignore support to face their problems. This was further illustrated in the 
Hi-Touch, eSynergy and Industrade case studies, where the researcher found that the 
managers in SMEs play an important role in decision-making. The main reasons why 
eSynergy has not adopted integrated technologies were due to the fact that it does not have 
sufficient resources, and the manager in eSynergy does not want to face the problems they 
would have. The culture of eSynergy is more towards autocracy, where the manager is the 
key decision-making person, and its main goal is to stay in the competition (i. e. to survive). 
Thus, eSynergy does not want to risk and to spend more budgets on integration 
technologies' investment, as it does not want to fail. As mentioned in the eSynergy case 
study, it tried earlier to adopt the ERP system, but it did not succeed. Thus, eSynergy is 
afraid of failing, and cannot afford to fail again. Similar to eSynergy, the main goal of 
Hi-Touch is to survive. The manager in Hi-Touch thinks that the adoption of integration 
technologies will be time-consuming and costly, and the existing systems are good enough 
to manage the current business processes. Additionally, Industrade also mentioned that 
due to the limited resources, it can only manage to integrate its internal IS, rather than 
external. These demonstrate the different factors and concerns focused on between SMEs 
and large organisations when taking decisions for their integration technologies' adoption. 
The researcher found that most SMEs lack a future perspective compared to large 
organisations, where they realised that the future competition is among supply chains and 
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not the enterprises. Therefore, the adoption of integration technologies to support their 
supply chains is seen as an important issue for the future success of the large organisations. 
Managing people is another key issue or limitation for SMEs in terms of their integration 
technologies' adoption. As reported by Hi-Touch, eSynergy and Industrade, the most 
difficult problem is not the technical area, but that of management. How to manage people 
is a very difficult task for companies like Hi-Touch and eSynergy with a high employee 
turnover rate. Both companies found it hard to retain knowledge in their organisations. 
This explains why SMEs often lack 'know-how', as reported in the literature discussed in 
Section 1.4. 
The key conclusions elicited from the adoption of integration technologies in the Industry 
Automation Programme (includes suppliers and large companies), eSynergy, Industrade, 
AboCom, and Hi-Touch, are summarised as follows: 
0 Nature: The cases presented in this chapter suggest that the nature of SMEs and 
large organisations is significantly different, and this can affect their adoption 
decisions. For example, Hi-Touch and Industrade prefer to go for the off-the-shelf 
software package, as this way is bother-free and less time-consuming, and is a much 
cheaper option. As for a large organisation. like AboCom, it has fewer limitations 
compared to SMEs, thus its focus for integration technologies' adoption is different 
from theirs, e. g. providing better services to customers, increase efficiency, etc. 
0 Needs: The tremendous changes in the business arena require flexible organisations 
that can easily adapt to the needs of the business environment. Pressures from the 
business environment, such as increased competition and trading partner's pressures, 
appear to have affected the decision of AboCom and the large companies in the 
Industry Automation project for integration technologies' adoption. Empirical data 
indicate that AboCom and the large companies (mainly large organisations) have 
moved to integration technologies adoption such as EAI and Web Services to address: 
(1) increased competition, and (2) pressures from their partners for closer 
collaboration. The empirical data also reveal that SMEs like Hi-Touch, Industrade 
and the suppliers have not yet been able to adopt to fully integrate their IT 
infrastructure, e. g. adoption of EAI or Web Services. The main reason for this was 
that the managers from SMEs see the adaptation to an integrated IT infrastructure 
will add extra complexity and incur extra costs to the company. Thus, this confirms 
that the integration needs and perceptions regarding integration technologies are 
different between SMEs and large organisations. In other words, large firms use 
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IS/IT to add value rather than simply to reduce costs. SMEs' exploitation of IS tends 
to mimic the early use in large firms - cost reduction. However, SMEs may use IS to 
co-ordinate internal activities, to add value through collaboration, particularly with 
customers, and occasionally, to innovate. This difference can affect the adoption 
factors that SMEs and large firms are focusing on when taking a decision for 
integration technologies adoption. 
Size: The case studies reported in this chapter also reveal that companies with 
different sizes have different views and perceptions regarding integration 
technologies' adoption. This difference can affect the factors that SMEs and large 
firms are focusing on when taking an adoption decision. 
Time: Empirical evidence elicited from all the case studies shows that the early 
adoption of integration technologies has helped the company to remain in the 
competition. The case companies reported that the adoption of integration 
technologies to support the efficiency of their business processes is an important 
issue, as the competition will only get tougher, and to hold more chips in hand is the 
only way to succeed in the future. Adapting to an integrated IT architecture early will 
help the company to avoid any problems caused by a non-integrated IT 
infrastructure. 
Adoption Factors: A number of factors were found associated with the adoption of 
integration technologies explicit for SMEs, large organisations, and for both (i. e. 
common factors). The empirical data show that factors for Hi-Touch and Industrade 
(i. e. SMEs) are IT sophistication, internal environment, external pressure, adopter 
characteristics, availability of standards, and organisation characteristic. As for 
AboCom and the case companies from the Industry Automation Programme (i. e. 
large organisations), they focus more on factors such as customer power and IT 
infrastructure. The common factors are competitive pressure, perceived benefits, 
perceived barriers, and perceived financial costs. The classification of factors will be 
discussed in more detail in Chapter 6. 
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The previous chapter explored the research issues identified in Chapter 3, which dealt with 
the factors that influence the adoption of integration technologies between SMEs and large 
organisations. In doing so, Chapter 5 presented and analysed case studies which were 
conducted in one supply chain integration project named Industry Automation Programme, 
one large organisation, and three SMEs (adopter and non-adopters). The issues in practice 
and the empirical evidence that resulted from the analysis indicate the need for 
modifications to the conceptual model proposed in Figure 3.8. This chapter takes into 
consideration the empirical data to revise the conceptual model and to test the research 
questions identified in Chapter 3. In doing so, satisfying the aim of this thesis by offering 
decision-makers and researchers a research model for the adoption of integration 
technologies in SMEs and large organisations. 
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6.1 Introduction 
A review of the innovation and diffusion literature indicates a considerable amount of 
research where attention is given to a range of features which may support integration 
technologies' adoption, e. g. of EAI and Web Services. However, according to the literature 
where it addresses that due to SMEs'very distinct type of characteristics, they use IT to 
support their business differently from large counterparts (lacovou, Benbasat and Dexter, 
1995; Kuan and Chau, 2001). SMEs are different from other types of organisations, 
whereby their natural resources are limited by such as time, financial and expertise 
constraints (Barney, 1991; Thong, 2001; Welsh and White, 1981). For this reason, SMEs 
may focus on different factors from larger organisations when taking decisions for their 
integration technologies adoption. Thus, taking into account the specific characteristics of 
SMEs which made them distinct from other types of organisations, in an attempt to study 
the adoption of integration technologies areas, a number of research questions are raised, 
as reported in Chapters 2 and 3. These research questions are investigated in Chapter 3 and 
supported the researcher to identify the parameters for the integration technologies' 
adoption in SMEs and large organisations. These parameters are: nature of the firm, 
integration needs, time and company size. A conceptual model was thus proposed in 
Chapter 3, Figure 3.8, can be used to explain the adoption of integration technologies, 
taking into consideration the different adoption factors that SMEs and large organisations 
focus on. 
The conceptual model was examined through the empirical evidence reported in Chapter 5, 
which suggests that the empirical data complement the identified parameters: nature of the 
firm, integration needs, company size and time, shown in Figures 3.8. As reported in the 
literature, IS research is often criticised for insufficient reference to theory in explanations 
of findings ý(Caldeira and Ward, 2003). Therefore, further analysis in this chapter 
describes 
how the findings from the study can be understood with reference to resource-based, and 
diffusion of innovation theories, reported in Chapters 2 and 3. This results in the 
identification of sub-parameters. In addition, based on the empirical data and the 
theoretical analysis, a number of adoption factors have been found. These adoption factors 
are then classified into common factors, factors explicitly for SMEs and factors explicitly 
for large firms (as reported in the proposed conceptual model in Figure 3.8) to support a 
more comprehensive view of this area. Apart from the factors reported in the literature, an 
additional factor (perceived future prospect) was found, based on the empirical 
data 
analysis. 
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Chapter 5 has offered much empirical data that has been used to assess the conceptual 
model presented in Figure 3.8, for the adoption of integration technologies in SMEs and 
large organisations. The aim of this chapter is to take into account and analyse the 
empirical data derived from the previous chapter, offer revisions to the conceptual model 
for integration technologies' adoption in SMEs and large organisations, as well as report 
any additional findings. Section 6.2 summarises and further analyses the key issues 
elicited from the analysis of the case studies reported in Chapter 5, exemplifying their need 
to be considered in any revisions to the conceptual mode. Thereafter, Section 6.3 revises 
the conceptual model for integration technologies' adoption in SMEs and large 
organisations. Modifications are made to the conceptual model by adding factors that are 
derived from empirical research and theoretical analysis. These factors focus on: (1) 
factors explicitly for SMEs: IT sophistication, dependency on trading partners, and 
government regulation; (2) factors explicitly for large organisations: IT infrastructure, IS 
complexity, internal pressure, and perceived future prospects; and (3) common factors: 
perceived benefits, perceived barriers, perceived financial costs, external pressure and 
competitive pressure. 
Hence, this chapter results in the proposition of a novel conceptual model for the adoption 
of integration technologies in SMEs and large organisations. Such a model can be used by 
organisations or researchers as a tool for decision-making when adopting integration 
technologies. 
6.2 Lessons Learned from Case Studies and Further 
Analysis of Empirical Data 
A synopsis of the main findings elicited from Chapter 5 is given in this section, allowing 
others to relate their experiences to those reported in that chapter. It is not the intention of 
this section (or this thesis) to offer prescriptive guidelines for integration technologies' 
adoption, but rather to describe case study perspectives that allow others to relate their 
experiences to those reported. Hence, this thesis offers a broader understanding of the 
phenomenon of integration technologies' adoption, taking into consideration the 
differences between SMEs' and large organisations' nature, company size, integration 
needs and adoption timing, and makes use of resource-based and innovation diffusion 
theories to analyse and interpret such differences. However, this research does not intend 
to compare the adoption of integration technologies between SMEs and large 
organisations, as it is inappropriate to compare two very different types of companies, as 
the result ought to be different. Rather, this research alms to apply the resource-based and 
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diffusions of innovation theories to interpret and analyse the different adoption factors that 
SMEs and large organisations focused on when taking decisions for their integration 
technologies' adoption. This results in a richer picture of this adoption. 
A number of interesting issues have been extrapolated from the empirical data, and an 
additional factor was discovered that was taken into account during the adoption of 
integration technologies by the case organisations reported. The key issues derived from 
empirical data are summarised and further analysed in the following sub-sections. 
6.2.1 Nature of Resources of Organisations 
All types of companies today seek to become more agile and responsive, and to maximise 
their existing IT investments. To do this, they need to share information and functionality 
in individual applications and turn them into an enterprise-wide resource. Thus, 
integration of enterprise applications and data to simplify and automate business processes 
has become an important focus for many organisations. Nonetheless, as stated in Section 
2.4, the unique characteristics of small businesses are exemplified in the condition known 
as resource poverty, where small businesses operate under severe time constraints, 
financial constraints, and expertise constraints. Whipp and Rosenfeld (1989) and Caldeira 
and Ward (2003) also emphasise the internal and external resources to analyse the IS/IT 
implementation in SMEs. They state that the internal resources include: (1) financial 
resources, (2) human resources, (3) management perspectives and attitudes, (4) IS/IT 
competences, (5) organisational structure, (6) power relationships, and (7) user attitudes. 
The external resources cover: (1) external expertise (e. g. vendors' support or consultant 
effectiveness), (2) technology available, and (3) business environment (e. g. clients, and 
suppliers, pressure to adopt IS/IT). 
The empirical data complement the viewpoint reported in the literature and indicate that 
different types of organisations (micro, small, medium and large organisations) approach 
integration technologies' adoption differently, due to their internal and external resources 
constraints. According to the Industry Automation Programme, most of their SMEs 
suppliers are not able to achieve a high level of automation when adopting integration 
technologies due to their limited abilities (lack of know-how) and resources. Hi-Touch, 
Industrade and eSynergy also reported that the limited finance, time and expertise 
resources have inhibited their integration technologies' adoption. For this reason, 
eSynergy has not yet adopted any type of integration technology to support there is, and 
Industrade is only able to integrate its internal IS. 
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Although Hi-Touch has adopted EDI technology, EDI, as reported in Chapter 2, has many 
drawbacks, and cannot fully support organisations to integrate their intra and 
inter-organisational systems. Thus, Hi-Touch has not managed to overcome all of its 
integration problems. Furthermore, the empirical data also demonstrate that the financial 
constraint seems to be the biggest concern to Hi-Touch, eSynergy, and Industrade, and this 
tends to delay their integration technologies' adoption. AboConi also reported that its 
SMEs suppliers' abilities for integration are low, and this has caused a problem to 
AboCom, as many transactions still need to be handed manually by telephone or fax. 
Nonetheless, the empirical evidence also illustrates that the lack of sufficient integrated 
technologies' knowledge of most SME managers (e. g. suppliers, Hi-Touch, and eSynergy) 
has caused delay in their integration technologies' adoption decision-making, since they 
are the major decision makers as well as the key persons in the survival of the business 
(Rizzoni, 199 1; Thong and Yap, 1994). 
In contrast to Hi-Touch and eSynergy, the manager in Industrade is intended to integrate 
their intra and inter-organisational systems. In order to meet this goal, Industrade is 
currently working on integrating its intra-organisational systems, and is preparing to 
integrate its inter-organisational systems by considering EAI and Web Services 
technologies in the near future. Therefore, this indicates that the decision on whether to 
adopt an integration technology is heavily dependent on SMEs managers' perceptions, 
knowledge and intentions (i. e. highly dependent on adopter or organisational 
characteristics). 
Thus, the evidence discussed here in this section validates the Research Question 1: Is the 
nature of resources of SMEs a real obstacle to the adoption of integration technologies? 
6.2.2 Company Size 
The empirical data suggest that companies of different sizes have different perceptions in 
relation to their integration technologies' adoption. For instance, a small-sized company 
like eSynergy reported that its business activity is simple, and adopting integration 
technologies will only add complexity and extra costs for the company. A micro-sized 
company like Industrade reported that although the integration technologies' adoption is 
important, it cannot manage to adopt any of them at the moment, due to the resources 
concerns like finance, know-how, etc. A medium-sized company like Hi-Touch claimed 
that it realised the importance of adopting integration technologies to support its IS 
integration. However, at the moment, it has only managed to adopt E" and EDI 
technologies, but it is seriously considering adopting EAI or Web Services in the future to 
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fully integrate its intra and inter-organisational systems. For companies like AboCom and 
the 15 case companies involved in the Industry Automation Programme, their business 
activities are complex, and integration technologies enable their IT infrastructure and 
applications to respond rapidly to business changes by providing a dynamic way to 
streamline, integrate, and manage previously independent business processes. Almost all 
of these case large companies have adopted the new integration technologies such as EAI 
and Web Services to support their IS. These suggest that there is a relationship between 
business complexity and company size. The larger size the company is, the more complex 
the business activities can get. Moreover, when the business activities are more complex in 
an organisation, the more the likelihood that such an organisation will adopt integration 
technologies. When the business activities are less complex in an organisation, the more 
the likelihood that such an organisation will not adopt integration technologies (see Figure 
6.1). Hence, the evidence here provides the answer to the Research Question 2: "at is the 
relationship between integration technologies and their adoption in companies ofdifferent 
sizes? 
Integration 
Technologies' 
Adoption 
Integration 
Technologies' 
Non-Adoption 
Figure 6.1 Relationship between Company Size and Integration Technologies 
Adoption 
6.2.3 Need for Integration 
According to the Industry Automation Programme case, large organisations and SMEs 
have different needs in integration technologies' adoption. The large companies involved 
in the project reported that they adopt integration technologies to assist their supply chains: 
(1) to support their own manufacturing processes, (2) to retain their competitiveness, 
(3) to 
Adopting Emerging Integration Technologies in Organisations Hsin Chen 
Chapter 6. - Revised Conceptual Model 211 
support their future needs for any possible type of supply chain integration, and (4) to fulfil 
the transparency that would facilitate the enhanced levels of customer service required. 
Similar reasons were reported by AboCom that it adopted integration technologies to 
increase business efficiency and to meet customer satisfaction in order to stay competitive 
in the IT industry. In addition, since the Industry Automation Programme was supported 
by the Taiwanese government technically and financially, large organisations in this kind 
of situation face pressure from the government (i. e. external pressure). The situation ought 
to be slightly different from those large companies which have not been supported by the 
government. 
As for their SMEs suppliers, they reported that the main drive for them to adopt integration 
technologies was from the external pressures such as from the trading partners and the 
government. SMEs suppliers claimed that some of the case companies are their biggest 
customers, thus they have no choice but to respond to their requests to integrate their IT 
infrastructure. Hi-Touch described that despite whether there is a need to adapt to an 
integrated IT infrastructure, cost is always the concern. eSynergy also revealed that failure 
is not allowed, as the main goal for them is to survive, thus they cannot afford to fail. In 
this kind of situation, SMEs' integration need is most likely lead to an integration 
technologies' non-adoption. 
The empirical evidence here suggests that the integration needs for SMEs and large 
organisations can be classified into: (1) passive mode, and (2) active mode. When 
organisations' integration needs are more towards active mode (e. g. needs come from their 
technical, managerial needs, etc. ), they are more likely to adopt them, and less likely not 
adopt integration technologies. When organisations' integration needs are more towards 
passive mode (e. g. being forced), they have equal chances to either adopt or not to adopt 
integration technologies, and this decision is highly dependent on the perception of SMEs' 
managers. The relationship between integration needs and integration technologies 
adoption is shown in Figure 6.2. For large organisations, it appears that they are more 
towards active mode, as they often take initiative to adopt integration technologies to 
improve business efficiency and to meet customer satisfaction. As reported by AboCom 
not having implemented integration technologies will become a problem for the company 
in the future, thus, to stay in the competition, it is essential that it adopts integration 
technologies. For the large case companies involved in the Industry Automation 
programme, their needs for integration can be categorised as either active or passive mode, 
as government support was part of the reasons that push them to adopt integration 
technologies. As for SMEs like Hi-Touch, eSynergy and Industrade, their needs for 
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integration can be seen as passive mode, since they reported that they will not adopt 
integration technologies unless the benefits of adopting such technologies are made 
obvious. 
Thus, the empirical evidence here validates the Research Question 3: In what ways does 
SMEs'integration needs differfrom large companies? 
SMEs 
Integration Large 
Needs Firms 
; 7_`ý 
Passive Mode Active Mode 
00. Less Likely 
0 More Likely 
Integration Integration 
Technologies Technologies 
Non-Adoption Adoption 
Figure 6.2 Relationships between Integration Needs and Integration Technologies 
Adoption 
6.2.4 Adoption Factors 
A review of the adoption literature in an organisational context indicates a considerable 
amount of research on the topic of integration technologies, as discussed in Sections 2.3 
and 2.5. Various adoption factors for integration technologies have been analysed and 
reported in Section 3.4, where the researcher classified them into three categories: (1) 
factors for SMEs, (2) factors for large organisations, and (3) common factors. Based on the 
classification of the factors, together with the empirical evidence reported in Chapter 5, the 
researcher further analyses these factors to identify those that can be used to address the 
integration technologies' adoption between SMEs and large organisations, as well as to 
confirm the research question: Do SMEs and large companies consider the different 
factors when taking decisionsfor the adoption of integration technologies? However, it is 
argued that the framework developed by Tornatzky and Fleischer (1990) is of significant 
value, and that it provides a useful starting point to consider integration technologies' 
adoption by highlighting the specific situations for the analysis process. There are three 
elements which influence the process by which innovations are adopted, as reported by 
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Tornatzky and Fleischer (1990): (1) environmental context, (2) technological context, and 
(3) organisational context. 
Environmental Context. Evidence shows that fierce market competition appears to 
stimulate the rapid diffusion of an innovation (Mansfield et al., 1997). When an 
organisation is facing a complex and rapidly changing environment, technology is both 
necessary and justified (Pfeffer and Leblebici, 1997). Furthermore, Ettlie et al. (1984) 
argue that the dichotomy of radical versus incremental innovation emerges in 
organisations. One aspect of this dimension appears to be whether or not the innovation 
incorporates technology that is a clear and potentially risky departure from existing 
practice (Hage, 1980). The impetus of rapid diffusion of innovation is proposed, when a 
technology is new to the adopting unit and new to the referent group of organisations, or if 
it requires both throughput (process) as well as output (production or service) change, then 
the cost required by the organisation is sufficient to warrant the designation of a radical, as 
opposed to incremental, innovation (Hage, 1980). In addition, requirements for 
participating in competition in the e-business/e-commerce marketplace also fuel the 
migration to integration technologies' innovation adoption, e. g. Web Services. The sources 
of environmental pressure that push the company to adopt integration technologies may 
therefore be noted through two strands: (1) the external environment, and (2) the internal 
envirom-nent. 
External environment of organisation. Here, the importance of strategic alliances 
has been well recognised. Chau and Tam (1997) suggest such context includes the 
industry, competitors, regulations, and relationships with the government. In many 
cases, a company may adopt a technology due to influences exerted by its business 
partners or/and its competitors, and has nothing to do with the technology and 
organisation by itself For example, lacovou et al. (1995) reported that when US car 
manufacturers required all their suppliers to use EDI in their transactions with them, 
adopting an EDI system then became an imposition for the new entrants. Similar to 
this example is the Industry Automation Programme case reported in Chapter 5, 
where the large manufacturers required all their suppliers to adopt EDI over the 
Internet, and RosettaNet standard in their transactions with them. Suppliers in this 
situation felt the pressure to adopt the integration technologies as their business 
partners requested or recommended them to. The empirical data also imply that the 
external pressures often related to companies like SMEs. Since SMEs are usually the 
weaker partners in inter-organisational relationships, small businesses are 
susceptible to impositions by their larger partners (lacovou et al., 1995; Saunders 
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and Hart, 1993). Furthermore, since the programme was financially and technically 
supported by the Taiwan government, this motivation drove these SMEs' suppliers 
to adopt integration technologies to support their supply chains. In this case, such 
support can be seen as part of the government regulation in enhancing SMEs' 
e-commerce and IT capability in order to boost economic growth, since SMEs 
account for over 90% of operating businesses in many countries, and are vital for the 
global economy. Additionally, as mentioned by the case companies involved in the 
Industry Automation Programme case and AboCom, competitive pressure is an 
important factor that pushes them to adopt integration technologies. This factor was 
also addressed by Hi-Touch as a motivation to its integration technologies' adoption. 
Thus, competitive pressure is classified as the common factor. 
Internal environment of organisation. Here, companies benefit from a rapid 
expansion of their business to other parts of the world, as well as strategic 
re-structuring through acquisitions, divestitures, and partnerships. The traditional IS 
architecture may no longer cope with the changes of the market uncertainty, demand 
of logistics, information and processes flow and economic fluctuations at a global 
level that may affect the coordination among their units. All these factors will 
demand the need for a flexible, manageable, and maintainable IT infrastructure, 
permitting integration of heterogeneous systems at a lower cost. For example, the 
case company AboConi realised its needs to become more agile and responsive, and 
to maximise its existing IT investments. In order to do so, AboCom understands that 
it needs to unlock information and functionality in individual applications and turn 
them into a shared, enterprise-wide resource to tackle integration problems. Thus, 
results in cost savings, streamlined business processes, and increased efficiency. 
However, as reported in Chapter 5, companies like eSynergy and Hi-Touch in this 
case may not be able to solve all their integration problems by adopting integration 
technologies due to: (1) their resources constraints such as time, finance and 
expertise, and (2) lack of manager/Chief Executive Officer (CEO) support, as 
reported in the case studies, since the manager thinks the employees are too 
occupied and do not have time to integrate their IS. According to the literature, the 
CEO is often the main decision maker and shapes the future of the business (Mudd, 
1990; Rizzoni, 1991). The impact of the CEO is even stronger in small businesses 
(Thong and Yap, 1994). Therefore, internal pressure might not be appropriate to 
explain SMEs' integration technologies' adoption decision-making, since SMEs 
do 
not adopt a new innovation when they feel there is a need, but rather when they 
have 
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no choices (e. g. feel competitive pressure), or if there are stimulations (e. g. 
government support). 
Technological Context. The technological context relates to the technologies available to 
an organisation. Its main focus is on how technology characteristics themselves can 
influence the adoption process (Tornatzky and Fleischer, 1990). An important group of 
factors affecting the degree of influence are those related to the cost-benefit/trade-off of 
adopting a certain innovation. Integration technologies' innovation (e. g. Web Services, 
EAI) is a novel approach in enterprise IS infrastructure development (Rogers, 1995; 
Tornatzky and Fleischer, 1990). Thus, an evaluation of the costs and benefits related to it 
may lead towards perceptions of the possible gains and barriers of adoption, which may be 
operationalised as two 'perceived' factors: (1) benefits, and (2) barriers. 
Perceived benefits are not the same as awareness, since the latter is mainly concerned with 
the reception of information about integration technologies. Perceived benefits therefore 
capture the extent of agreement with claimed benefits that are relative to the adopters' 
local conditions. Chau and Tam (1997) argued in their Open Systems adoption study that 
awareness is a pre-condition of forming a belief (i. e. perception on benefits). It is the latter 
that drives an adoption decision. An example of perceived benefits of integration 
technologies' adoption is the Web Services Benefits Analysis Model (Chen, 2003). The 
major technological benefits, as well as their derived business benefits, were identified 
through using a similar approach to that taken by Shang and Seddon (2000) and 
Themistocleous et al. (2001). Another example is the Perception-Based model for EDI 
adoption in small businesses (Kuan and Chau, 200 1). Integration technologies also require 
a substantial degree of technical competence to ensure smooth adoption processes. System 
security and skill shortfalls in integration technologies know-how are also proposed to be 
inhibitors. In order to understand the inter-relationship of each inhibitor, Attewell (1992) 
offers a very useful perspective on innovation adoption by emphasising the role of 
know-how and organisational learning, beyond the monetary cost of the innovation to 
higher dimensions of organisational knowledge, and the role of mediating parties in 
facilitating the adoption process. Attewell (1992) argues that "firms delay in-house 
adoption of complex technology until they obtain sufficient technical know-how to 
implement and operate it successfully". Knowledge barriers to acquiring new innovation 
of Attewell's (1992) perspective could be further explained by Clark's (1992) technology 
management theory that "most of the companies (around 65%) in the study had a 
lagging-edge philosophy which was prevalent with most administrative and 
transaction-proces sing systems". 
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In addition, Tichy (19 80) theorised that organisational changes occur in response to three 
major sources of organisational uncertainties: uncertainties associated with technical 
designs, with political allocations, and with organisational ideologies. Resolution of one 
uncertainty form, however, invariably increases uncertainties associated with the other 
two forms. Integration technologies' adoption, due to the complexity of implementation 
and the technological uncertainties, are of the higher priority. As Arrow (1962) notes, it 
takes time and expertise to incorporate complex technologies in an organisation, due to the 
notion of learning by doing. Thus, adoption of complex technology is not a single event, 
but may be described as a process of knowledge accumulation. Attewell (1992) further 
summarised this perspective to be applicable to innovations that: (1) have an abstract and 
demanding scientific base, (2) are fragile, in the sense that they do not always operate as 
expected, (3) are difficult to try in a meaningful way, and (4) are 'unpackaged', in the 
sense that adopters cannot treat the technology as a black box, but must acquire broad tacit 
knowledge and procedural know-how to use it effectively. 
The empirical data indicate that AboCom, Hi-Touch and case companies involved in the 
Industry Automation Programme have reported their perceived benefits and barriers for 
their integration technologies adoption. The case companies like AboCom, Hi-Touch, 
Inventec, AsusTek etc. also stated that: "Perceived benefits are important, as there is no 
point of adopting integration technologies if adopting such technologies does not add 
extra value to the companies". Rogers (1995) claims that organisations adopt new 
technologies only when they understand that such technologies will add value to their 
existing IT infrastructure. Thus, perceived benefits and barriers can be seen as important 
com mon factors for the integration technologies' adoption by SMEs and large 
organisations. In addition, as mentioned by AboCom, Hi-Touch and eSynergy, cost is 
always an important issue, thus perceived financial costs is another important common 
factor. 
Organisational Context. The organisational context describes the characteristics of an 
organisation. Common organisation characteristics include firm size, degree of 
centralisation,, formalisation, complexity of its managerial structure, quality of its human 
resources, and amount of slack resources available internally (Chau and Tam, 1997). It 
looks at the structure and processes of an organisation that constrain or facilitate the 
adoption and implementation of innovations. Initially, integration technologies were 
invented in order to better accommodate a complex IS infrastructure consisting of multiple 
platforms with different connectivity arrangement. This complexity dimension takes 
into 
account the existence of a variety of disparate operating systems, applications, interfaces, 
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and processes. For example, ERP systems have consistently experienced periods of 
forming monolithic data silos. Furthermore, in the EAI approach, Web Services 
innovation has been proposed to unify the method of interconnectivity of heterogeneous 
applications across unit boundaries instead of using 'patch solutions'. 
Research in organisational behaviour has suggested that task complexity will promote the 
ability of an organisation to innovate. The rationale is that this leads to the creation of 
specialised units which help to enhance successful implementation of innovations. Zmud 
(19 82) claimed that internal liaison groups are a key element in facilitating the adoption of 
innovations. Zaltman et al. (1973) also reported that the diversity of expertise promotes 
innovativeness by conceiving and proposing more innovative ideas. Historically, the 
organisation's attitude towards new IS innovation has migrated from simple typewriters 
and calculators to what are now thought by executives as important corporate strategic 
technologies. The pool of diverse expertise possessed by these specialists plays a 
significant role in lowering knowledge barriers during the migration process, leading to 
lower barriers for adoption. The information systems are still viewed as proprietary in 
many companies, e. g. like AboCom and those involved in the Industry Automation 
Programme. After years of piecemeal purchase, case companies reported that they have 
inevitably generated a disparity of systems spread throughout different units. Such 
systems are often from different vendors (e. g. ERP systems), which also increases the 
extent of complexity. Thus, the need to integrate and interlink separate data silos is 
perceived to be another motivation that drives companies to adopt new technological 
innovation. This is particularly important to large organisations, as this type of 
organisation has more complex IT infrastructure than SMEs. 
As reported by the case companies in Chapter 5, the non-integrated infrastructure causes 
many problems to the organisation, since it could not achieve supply chain and 
eProcurement integration. Although an SME like the case company Hi-Touch reported 
that it has 5 subsidiaries around the world, they all have different IT infrastructure and 
install different applications and systems. Thus, Hi-Touch found it hard to manage these 
systems without an integrated solution. However, due to the lack of knowledge and 
financial costs concerns, they have not yet adopted all the necessary integration 
technologies to support their systems or data integration. Industrade also claimed that due 
to the lack of know-how, finance resources and time, it can only be able to integrate its 
internal IS at the moment. These indicate that IT sophistication is more important to 
SMEs' integration technologies' adoption than IT infrastructure or IS complexity. The 
reason is that even though SMEs' IT infrastructure is hard to manage, and their IS are 
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complex, their limitations for sufficient resources, e. g. expertise knowledge or financial 
resources, etc., will still inhibit their intentions to adopt integration technologies. The 
knowledge here includes manager's IVIS knowledge. As mentioned earlier that the 
SMEs' manager is the key decision-maker, thus, its perception and knowledge on 
integration technologies are an important motivation that drives them to integration 
technologies adoption. Therefore, an adopter characteristic is also perceived as an 
appropriate motivation that drives SMEs to adopt integration technologies. The empirical 
data from the Industry Automation Programme also complement this point, as the SMEs' 
suppliers involved in this project are from the hi-tech sector, e. g. IT manufacturing 
industry, and their IT sophistication and managers' knowledge on IS/IT are higher than 
those of SMEs from other divisions. Thus, expects higher intentions to their integration 
technologies' adoption, as these of SMEs have sophisticated IT abilities and knowledge to 
fulfil the integration technologies' adoption target. 
Apart from the factors reported in the literature, an additional one was found to be 
important in driving large firms to adopt integration technologies, according to the 
empirical evidence. The case companies like Twinhead, Acer, MiTAC, etc. involved in the 
Industry Automation Programme reported: "Adopting integrated technologies to support 
organisations' supply chains are an important issue, as it gives organisations a future 
prospect, and this is the way to success". The case companies stated that, nowadays, even 
for the future, the competition among enterprises is about the efficiency of supply chains, 
which emphasises a tighter cooperation relationship of the overall supply-chain process. 
Thus, the perceived future prospect is found to be an additional factor affecting the 
integration technologies' adoption in large organisations. Although the future prospect is 
important, it is not the main force that drives SMEs to adopt integration technologies. The 
case study of eSynergy complements this viewpoint. eSynergy realised the needs and the 
importance of adapting to an integrated IT infrastructure; however, costs and the prior 
experience of the unsuccessful implementation of an ERP system have inhibited its 
intention to adopt any other integration technologies to support its information systems. 
Moreover, as stated by the managers from the case studies, the main goal for them is to 
survive, and if they cannot manage to survive now, there will not be a future. To better 
understand the factors analysed in Section 6.2, the researcher summarises them in Table 
6.1. 
The discussion in this section suggests that SMEs and large organisations often consider 
different factors when taking decisions for the adoption of integration technologies. Thus, 
the discussion and evidence here provide the answer to the Research Question 4: Do SMEs 
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and large companies consider different factors when taking decisionsfor the adoption of 
integration technologies? 
Table 6.1 Summary of Integration Technologies Adoption Factors 
Context Factors for SMEs Factors for Large Common Factors 
Firms 
" Dependency on Internal pressure 9 Competitive pressure 
trading partners 
Environment e External pressure 
" Government 
regulation 
IT infrastructure 
Technological IS complexity 
Perceived future 
prospect 
Adopter 9 Perceived benefits 
characteristic Organisational * Perceived barriers 
9 Perceived costs 
6.2.5 Time 
The big multinational companies involved in the Industry Automation Programme case 
study also stated that early adoption of integration technologies, e. g. EAI or Web Services, 
gives the companies a future prospect. Also, integration technologies like Web Services 
and EAI are the trend, and the technologies are actually pretty mature now. The SMEs' 
suppliers involved in the Industry Automation Programme case study and Hi-Touch 
indicate that their IT abilities are relatively low, and having less financial support 
compared to those large organisations, they thus tend to go for off-the-shelf software 
packages. Hi-Touch reported that it does feel the pressure from the external environment; 
however, its financial status is still its biggest concern in relation to its integration 
technologies adoption. Thus, it tends to delay adoption. 
In the analysis of the case data, timing was identified to have influence on adoption 
decision-making. Consequently, such differences led to divergent adoption policies and 
practices. To further illustrate the integration technologies' adoptions between SMEs and 
large organisations in a comprehensive manner, a single-dimension typology to 
distinguish each integration technologies adopter is considered through the themes of 
Initiator, Facilitator and Consumer. 
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Initiator. Integration technologies initiator refers to organisations that have 
recognised the need for adopting integration technologies, have less constraint for 
financial support, have higher level of IT sophistication, and do not experience 
excessive pressure through external factors. These firms normally adopt integration 
technologies internally to strengthen their core business competitiveness. This type 
of adoption later transforms into increased interaction with their business partners. 
As it stands, adopters of this type can also be categorised as innovators or early 
adopters (see Section 3.2.4), as early adopters are more interested in the business 
and competitive advantages that a new technology brings about, rather than in the 
technology itself. In this case, larger case companies (i. e. large companies) are 
representative of such an initiator and innovatorslearly adopter, referred to in the 
Industry Automation Programme case study reported in Section 5.5. 
Facilitator. Integration technologies' facilitator refers to organisations that have 
recognised the potential growth of the market, are financially and technically 
capable to develop integration technologies products, and make it their core business 
at strategic level. These firms may adopt integration technologies internally to 
support their business objectives and operation. The adopters classified in this group 
can also be categonsed as the early majority (see Section 3.2.4), as early majority 
adopters intend to make sure the technology works for others before they invest. In 
this case, AboConi is representative of such afacilitator and early majority, referred 
to in the AboCom case study reported in Section 5.6. 
Consumer. Integration technologies' consumer refers to adopters which have 
already received or recognised the pressure from the business environment, have 
less IT capability and financial support, and use integration technologies to support 
their core business. As it stands, the adopters classified in this group can also be 
categorised as the late majority or laggards (see Section 3.2.4), since these tend to 
adopt a technology only when they have no choice. Many laggards do not explicitly 
adopt technologies at all, but rather acquire them accidentally when a particular 
technology is a component of a packaged solution (Rogers, 1995). In this case, 
SMEs like Hi-Touch, Industrade, and suppliers from the Industry Automation 
Programme are representative of such a consumer and late majorityllaggards, 
referred to in the Industry Automation Programme case study reported in 
Section 5.5, 
and the Hi-Touch and Industrade case studies reported in Sections 5.7 and 
5.9. 
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Table 6.2 summarises the discussion above. Thus, the discussion and evidence here 
validates the Research Question 5: Do SMEs tend to adopt integration technologies later 
than large organisations? 
Table 6.2 Summary of Integration Technologies Adopter Categories 
Adopter Adopter Case Company Adoption Adoption Results 
Typology Categories Decision 
* ACER Inc 
9 MiTAC 
International 
Corporation 
0 Primax Electronics 
Ltd 
0 Inventec 
Corporation 
e TATUNG Co 
0 MicroStar Inc. 
(MSI) 
0 ADI Corporation 
4P Competitiveness * Sampo Technology Adopt primarily strengthened e Innovators Corporation for internal IS Dictatin Initiator 9 Early 0 Compal Electronics integration and 
g 
position with adopters Inc external supply business partners 
0 First International chain integration 
Computer Inc 
9 Arima Computer 
Corp 
9 Cornpeq 
Manufacturing. Co. 
Ltd 
9 Twinhead 
International 
Corporation 
0 Delta Electronic 
e ASUSTeK 
Computer Inc 
Critical to 
Adopt in new success of 
Facilitator * Early 9 AboCorn products and business 
majority Technology Ltd services creation New services 
created 
0 Late q Hi-Touch Adopt End-user of 
Consumer majority 9 eSynergy commercial 
innovative IS 
0 Laggards 0 Industrade packages for products internal Be 
Based on the discussion in Section 6.3, Table 6.3 verifies the research questions. 
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Table 6.3 Verification of Research Questions 
. Research Questions Dimensions Verification 
RQ1: Are the nature of resources of SMEs a real obstacle to the Nature of 
adoption of EAI and Web Services? firm 6.2.1 
RQ2: What is the relationship between integration technologies Company 
and their adoption in companies of different sizes? Size 6.2.2 
RQ3: To what extent do SMEs' integration needs differ from Integration 
large companies'? Needs 6.2.3 
RQ4: Do SMEs and large companies consider different factors 
when taking decisions for the adoption of integration 
Adoption 
6 4 2 
technologies? Factors . . 
RQ5: Do SMEs tend to adopt integration technologies later than 
large companies? 
Time 6.2.5 
RQ6: If the adoption factors for SMEs and large counterparts 
are thought to be different, to what extent do the 
integration needs, the nature of the firms, and time 
Figure 6.3 
influence the different adoption factors? 
6.3 Revised Conceptual Model 
The process of developing a revised conceptual model has been made possible only after 
having carried out the empirical research reported in Chapter 5. As a result, following the 
investigation of research issues identified in Chapter 3, the model is now presented in 
Figure 6.3. 
As illustrated in the figure, the different adoption factors that SMEs and large 
organisations focus on when taking decisions on integration technologies' adoption are 
influenced by four parameters discussed in Section 6.2: (1) nature of resources, (2) 
integration needs, (3) time, and (4) company size. In addition, the adoption of integration 
technologies between SMEs and large organisations is influenced by thirteen factors: (1) 
adopter characteristics, (2) IT sophistication, (3) external pressure, (4) dependence on 
trading partners, (5) Government regulation, (6) IT infrastructure, (7) IS complexitY, (8) 
internal pressure, (9) perceived future prospect, (10) perceived benefits, (11) perceived 
barriers, (12) perceived financial costs, and (13) competitive pressure. These factors are 
also categorised into: (1) factors for SMEs, (2) factors for large firms, and (3) common 
factors, as analysed in Section 6.2. In Figure 6.3, the new factor perceivedfuture prospect 
derived from empirical evidence is included in a dashed box. The identified parameters are 
highlighted in text boxes. These text boxes consist of sub-parameters that should be 
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considered to explain the different factors that SMEs and large firms focus on when taking 
adoption decisions (see Sections 6.2.1,6.2.2,6.2.3 and 6.2.4). 
The conceptual model presented in Figure 6.3 is novel, as: (1) this model is one of the first 
attempts to explore and understand the adoption of integration technologies, taking into 
consideration the different factors that SMEs and large organisations focus on, (2) this 
model clarifies confusions for the adoption of integration technologies between SMEs and 
large organisations (i. e. provides answers to the research questions identified from the 
literature), (3) the model consists of a comprehensive set of factors that influence 
integration technologies' adoption, and these factors were justified and classified into 
three categories, namely: factors for SMEs, factors for large organisations, and common 
factors, and (4) the model can be used as a tool for decision-making to support 
organisations, and allow researchers to apprehend and analyse integration technologies. 
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6.4 Conclusions 
The case for the identification of parameters that lead to the different adoption factors that 
SMEs and large organisations focus on when taking decisions for integration technologies 
adoption, and the development of a model that is translated into a frame of reference has 
been argued, justified and presented. This chapter has concentrated on revising the 
conceptual model proposed in Figure 3.8 based on the further analysis on the empirical 
data and the literature review. Modifications to the conceptual model were imposed by 
empirical data presented and analysed in Chapter 5, as well as the further analysis reported 
in this chapter. Empirical evidence suggests that apart from the parameters reported in the 
conceptual model (see Figure 3.8), new sub-parameters should be considered to explain 
the different adoption factors focused on by SMEs and large organisations in relation to 
their adoption decision-making. 
One of the parameters is nature of resources; it can be formed as a result of. - (1) expertise, 
(2) financial, and (3) time constraints occurring within or outside an organisation. Another 
parameter is integration needs, and it was argued that these can be categorised into passive 
and active modes. The third parameter is time of adoption (i. e. adopter category), and the 
adopters (i. e. case companies) are classified into: (1) initiator, (2) facilitator, and (3) 
consumer. These different adopters have produced different integration technologies 
decisions and results. Finally, last but not least, is company size. Here, the researcher 
found that business complexity and company size are related, and this can lead to different 
integration technologies adoption decisions between SMEs and large organisations. 
In addition, based on the empirical evidence, the literature reported in Section 3.3, and the 
analysis, twelve factors were found between SMEs and large organisations for the 
adoption of integration technologies. These factors were then categorised into: (1) factors 
for SMEs: adopter characteristics, IT sophistication, dependency on trading partners and 
government regulation, (2) factors for large firms: IT infrastructure, IS complexity, and 
internal pressure, and (3) common factors: perceived benefits, perceived barriers, 
perceived financial costs, external pressure, and competitive pressure. The empirical 
evidence also suggests that apart from the above-mentioned factors, a new factor should be 
considered when adopting integration technologies, and this is the perceived future 
prospect. The empirical data suggest that this factor is important in explaining the 
adoption of integration technologies in large organisations. 
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In support of the above-mentioned evidence, a revised conceptual model has been 
proposed in this chapter. This model proposes that fourteen factors influence the adoption 
of integration technologies between SMEs and large organisations, and four parameters 
and their sub-parameters that explain the different adoption factors focused by SMEs and 
large organisations when taking adoption decisions. All these sub-parameters lead to better 
understanding and analysis of the factors and parameters of the revised conceptual model. 
Thus, by contributing to better decision-making and understanding during the process of 
integration technologies adoption in SMEs and large organisations. 
The novelty of the conceptual model presented in Figure 6.3 lies in the following: 
e According to the literature review reported in Chapter 2, due to SMEs' very distinct 
characteristics, they use IT to support their business differently from large 
organisations. Thus, it is expected that SMEs may focus on different factors from 
large organisations when taking adoption decisions. Therefore, this model is one of 
the first attempts to explore and understand the adoption of integrated technologies, 
taking into consideration the different factors that SMEs and large organisations 
focus on. 
9 The model consists of a comprehensive set of factors that influence integration 
technologies adoption, and these factors were justified and classified into three 
categories, namely: (I)factorsfor SMEs, (2)factorsfor large organisations, and (3) 
commonfactors. 
* The conceptual model clarifies much confusion surrounding the integration 
technologies adoption between SMEs and large organisations. In other words, it 
provides answers to the research questions identified from the literature regarding 
integration technologies adoption between SMEs and large organisations. 
The conceptual model can be used as a tool for decision-making to support 
organisations (SMEs and large organisations), and allow researchers to apprehend 
and analyse integration technologies. 
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Chapter 7: Conclusions and Further Research 
Summary 
The purpose of this chapter is twofold: (1) to conclude the research reported in this thesis, 
and to present its achievements and contribution, and (2) to propose areas of further work. 
This chapter begins by summarising the thesis and drawing conclusions derived from both 
the literature and empirical research reported in this thesis. The limitations in various 
phases of the research undertaken are then identified, and these limitations should be taken 
accounted for carefully when interpreting results. Thereafter, a critical evaluation of the 
research process is presented. The novelty claimed in this thesis is then summarised. 
Finally, this last chapter concludes with the identification and discussion of further 
research directions, in this challenging and fast-evolving research area. 
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7.1 Research Overview and Findings 
This thesis started with an overview of the motivation for the research and its objectives in 
Chapter 1. It has been identified in the literature and empirically confirmed that the 
integration of enterprise application to simplify and automate business processes has 
become an important focus for many organisations. This is due to most traditional 
enterprise applications having been custom-built to address a specific business need. As 
enterprises have grown, and the need to share information across departments and 
business areas becomes more critical, companies are turning to integration to bridge 
together their systems. However, the adoption of EAI and Web Services by SMEs has been 
stabilised at relatively low levels. Although integrated technologies can be beneficial for 
companies, SMEs seem to hesitate to invest in integrated technologies with the most 
frequently reported barriers being the lack of resources, know-how, and awareness. 
Furthermore, since small businesses possess certain unique characteristics when compared 
to large business, some literature thus suggested the general applicability of the studies on 
integration technologies adoption in large organisations and small business may be 
questionable. Therefore, there is a need to examine whether the adoption factors used to 
explain the adoption of EA1 and Web Services in large organisations can be used to 
efficiently explain such technologies' adoption in SMEs. Chapter I then states the aim of 
the research which is to investigate the adoption of integration technologies by following a 
comparative analysis between SMEs and large counterparts. Chapter 1 also presented an 
introduction to the methodology of the research, and concluded with an overview of the 
thesis outline. 
In an attempt to meet the aim of this thesis, Chapter 2 offered a detailed overview of the 
existing literature in the research areas where this research is based. It started with a 
literature review of the emerging integration technologies like EAI and Web Services that 
can be used to assist organisations to unlock existing information assets and share them 
across multiple applications and business processes, providing the framework for 
real-time enterprises and real-time business networks. To this end, it has identified that 
Web Services is a relatively new area of research with the author classified their benefits 
and barriers to enhances knowledge on Web Services innovation. In doing so, this 
contributes to the body of knowledge on Web Services literature. The proposed Web 
Services classifications can be used to support integration technologies analysis which 
was also reported in Chapter 2. In addition, integration technologies like ERP, EDI, 
EAP 
and Web Services were then evaluated to support decision-making. Thus, Chapter 2 makes 
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further contribution to the integration technologies literature. In investigating more the 
adoption of integration technologies, Chapter 2 reviews the normative literature and seeks 
models and factors that influence integration technologies both in SMEs and large 
organisations. To this end, it has been identified that there is an absence of theoretical 
models that deal with EAI and Web Services adoption, especially in SMEs, since EAI and 
Web Services are relatively new research areas. Chapter 2 then reviewed the theories 
ap lied in the existing literature studying integration technologies adoption in SMEs. In P 
doing so, it shows that many of the studies on adoption of IT innovation, e. g. EDI studies, 
have used the Rogers (1995) diffusion of innovation theory to identify attributes of the 
innovation that influence its adoption. However, this theory was mainly focused on 
individual prospect. Furthermore, resource-based theory was found to be often used to 
explain the adoption and use of IS and technology in SMEs, since this theory emphasises 
understanding the internal capabilities that enable finns to secure competitive positions, 
and the importance of internal resources in a firm. This theory is therefore found useful in 
interpreting the research on the adoption of integration technologies by SMEs. Thus, to 
investigate the area of adoption of integration technologies between SMEs and large 
organisations, the researcher suggests that the resource-based theory might be used in 
conjunction with the diffusion theories to better interpret this research. In reviewing the 
relevant literature on integration technologies adoption by SMEs and large organisations, 
thus justifying the research, a number of important research issues have emerged, which 
indicated that: (1) there is an absence of a theoretical models regarding EAI and Web 
Services adoption in SMEs, (2) since EAI and Web Services are relatively new areas, only 
a few studies have been carried out, and there are thus limited studies, and (3) existing 
works point out that small organisations have been shown to have different technology 
adoption patterns from large ones. However, it is unclear whether SMEs and large 
organisations take decisions for the adoption of integration technologies focusing on 
different factors. 
Chapter 3 has concentrated on investigating the research issues derived from Chapter 2. In 
doing so, a number of research questions were raised, and based on these, the following 
parameters were identified by the researcher that influence the different adoption factors 
focused on by SMEs and large firms when taking decisions for their integration 
technologies adoption: (1) nature of resources, (2) time, (3) integration needs, and (4) 
company size. Additionally, results from a small survey undertaken in parallel with the 
literature review were used to support the analysis. Thereafter, the adoption factors were 
then classified into three categorises: common factors, factors for SMEs and factors for 
large organisations. Based on the identified parameters and the factors classification, a 
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novel conceptual model was introduced, and aimed to support decision-making process. 
The model takes into consideration the parameters identified in normative literature as 
influencing factors for the integration technologies adoption between SMEs and large 
organisations. The proposed model also takes into account the different factors that SMEs 
and large organisations focus on when taking decisions for their integration technologies 
adoption. This model meets the aim of this thesis reported in Chapter 1. The conceptual 
model was then empirically examined and modified in Chapters 5 and 6. 
To undertake the research focusing on the issues identified in Chapters 2 and 3, a research 
methodology was developed and adopted. The justification for the selection of the 
particular methodological stand was presented in Chapter 4, together with the reasons for 
selecting a qualitative research approach within a case study strategy. The chapter also 
presented the research design and process. Particular emphasis was given to the techniques 
for the collection of the empirical material, such as interviews and unofficial meetings 
with the organisers, which were supported by a variety of relevant resources. Finally, the 
chapter discussed the issue of generalisation from interpretive case studies, focusing on 
issues related to the justification, the validity, reliability and triangulation of the results of 
this research. 
Chapter 5 serves the principle of contextualisation of an interpretive research, and gives a 
detailed description of the empirical context of this research. In doing so, the Industry 
Automation Programme project that served as the empirical base and the initial 
investigation for this research was first described. It is also explained how this research has 
emerged working along with the Industry Automation Programme by presenting the 
setting of the multiple case studies, reasons for their selection, and the conditions under 
which they have been performed. In addition, four more case studies took place (one large 
organisation, and three SMEs - adopter and non-adopters) in the second stage case study, 
where an in-depth analysis of the issues under investigation is performed. Empirical 
evidence derived from the cases of Industry Automation Programme, Hi-Touch, eSynergy, 
Industrade, and AboCom also confirmed many of the issues identified in Chapters 2 and 3. 
Chapter 6 presents the empirical data analysis and the modifications to the proposed 
conceptual model. The empirical evidences that derived from the case studies reported in 
Chapter 5 have indicated a number of modifications to the conceptual model and these 
findings have been considered in Chapter 6 as novel contribution and resulted in the 
revision of the conceptual model (see Figure 6.3). A further analysis also took place in 
Chapter 6, based on the empirical evidence derived from the case studies reported in 
Chapter 5 and the literature reported in Chapter 2, to validate the research questions 
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identified in Chapter I In doing so, modifications were made to the conceptual model by 
adding factors derived from empirical research. These factors deal with: 
Factors explicitly for SMEs: IT sophistication, adopter characteristics, dependence on 
trading partners, and government regulation; 
Factors explicitly for large firms: IT infrastructure, IS complexity, internal pressure, and 
perceived future prospect; 
Common factors: perceived benefits, perceived barriers, perceived financial costs, 
extemal pressures and competitive pressure. 
Empirical evidence also suggests that apart from the parameters reported in the conceptual 
model (see Figure 3.8), new sub-parameters should be considered to explain the different 
adoption factors focused on between SMEs and large organisations in relation to their 
integration technologies adoption decision-making. These sub-parameters are as follows: 
Nature resources: time, financial and expertise constraints 
Integration needs: passive and active modes 
Company size: business complexity 
Time: initiator, facilitator and consumer 
The conceptual model can therefore be used as a frame of reference when organisations 
are taking their decisions for integration technologies. In doing so, the researcher has 
achieved the aim of this thesis as identified in Section 1.7. 
7.1.1 Main Findings 
The main findings derived from the work presented in this thesis as follows: 
1. A review of nonnative literature suggests that there is an absence of theoretical 
models that describe the adoption of EAI and Web Services by SMEs. The 
reason for this is attributed to EAI and Web Services being new research areas 
with many topics remaining under investigation. 
2. The literature reveals that SMEs have very different characteristics from large 
organisations, thus it is expected that both might approach integration 
technologies adoption differently. However, the existing literature does not 
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specify whether they focus on different factors when taking adoption decisions. 
Therefore, this forms another research gap which needs further investigation. 
3. To address these voids in the literature four parameters were identified such as: 
(1) nature of resources, (2) integration needs, (3) time, and (4) company size. 
These parameters can be used to explain the different factors focused on when 
taking decisions for integration technologies adoption. Furthermore, the analysis 
of the literature and the empirical data suggests that new sub-parameters should 
also be considered to explain these different factors. These sub-parameters are: (1) 
nature resources: time, finance and expertise constraints, (2) integration needs: 
passive and active modes, (3) time: initiator, facilitator and consumer, and (4) 
company size: business complexity. 
4. From the empirical data and the theoretical analysis, a number of adoption 
factors were found, which were then classified into three categories: (1)Jactors 
explicitlyfor SMEs: adopter characteristics, dependency on trading partners, and 
government regulation, (2) factors explicitly for large organisations: IT 
infrastructure, IS complexity, perceived future prospect, and internal pressure, 
and (3) common jactors. - perceived benefits, perceived barriers, perceived 
financial costs, external pressure and competitive pressure. 
5. The research model was developed based on the prior theoretical background 
discussion, as reported in Chapter 3. By adopting the resource-based view, 
together with the theoretical diffusion theories proposed by Welsh and White 
(1981), Rogers (1995) and Attewell (1992), and taking into account the 
distinctive characteristics of small businesses, the integration technologies 
adoption in SMEs and large organisations is conceptualised in terms of the 
identified parameters, sub-parameters, adoption factors for SMEs, adoption 
factors for large organisations, and common factors. 
6. The conceptual model can be used as a tool for decision-making to support 
organisations, and to allow researchers to apprehend and analyse integration 
technologies adoption between SMEs and large organisations. The concepts of 
the proposed model can be possibly used for the adoption of other integration 
technologies. 
7. The researcher classifies Web Services benefits using the model proposed by 
Shang and Seddon (2000). This model divides benefits derived from integrated 
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IT infrastructures into: (1) operational, (2) managerial, (3) technical, (4) strategic, 
and (5) organisational. The researcher claims and empirically verifies that the 
same model can be used for the classification of Web Services barriers. In 
addition, the benefits and barriers of EAI, EDI and Web Services are also 
comparatively analysed and evaluated to provide a better view on each integrated 
technology. 
8. The researcher identifies the supply chain integration benefits through case study, 
and classified the benefits using the classification model proposed by Anthony 
(1965) into three categorises: (1) operational, (2) managerial, and (3) strategic. 
The researcher claimed that the supply chain integration benefits have not been 
identified in the literature, thus, the supply chain integration benefits 
classification presented in this research expands the body of knowledge in the 
area of supply chain integration. 
9. The researcher identifies different types of interconnection which might be used 
to support organisations' integration technologies adoption decision-making. 
7.2 Meeting the Objectives of this Thesis 
This research set out to meet a number of objectives described in Chapter 1, which have 
been accomplished as follows. 
* To conduct a literature review in the area of the emerging integration technologies 
(EAI and Web Services) and the issues related to its adoption in SMEs and large 
organisations. In doing so, research issues will be identified regarding the adoption 
of integration technologies for further investigation. 
Based on the literature review, a number of research gaps have been identified and have 
been further examined and investigated by the researcher. 
e To analyse and assess the relevant information, theories and characteristics of SMEs 
and large organisations. In doing so, it will identify the useful criteria related to 
SMEs' and large organisations' characteristics and the relevant theories that are 
often used to study the adoption of integration by SMEs and large organisations. 
The analysis of characteristics of SMEs made it clear that SMEs have different 
characteristics from larger corporations, thus they might approach integration 
technologies adoption differently. This viewpoint has been analysed and interpreted 
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through theoretical diffusions theories and resource-based theory, which focus on internal 
and external resources of organisations. 
To investigate the issues and approaches associated with the adoption of integration 
technologies by SMEs and large organisations. In doing so, it will identify how, why 
and in what ways the integration technologies have been adopted by SMEs and large 
organisations. 
The empirical evidence, with the support of resource-based analysis and the diffusion 
innovation literature have led to the identification of the parameters and sub-parameters 
that explain the different adoption factors that SMEs and large organisations focused on 
when taking decisions on their integration technologies adoption. 
To study the relevant existing models and frameworks of the adoption of integration 
technologies in SMEs and large organisations. In doing so, it will develop a frame of 
references that can be translated into a model for the adoption of integration 
technologies in SMEs and large organisations that might be used as a 
decision-making tool. 
The studies of the existing adoption models and the empirical evidence have led to the 
proposition of a number of factors that can be used to explain the integration technologies 
adoption in SMEs and large organisations. 
The accomplishment of the above objectives has been made possible after the synthesis of 
the identified parameters with the identified adoption factors (i. e. theoretical background), 
developing a novel conceptual model for the examination of issues related to the adoption 
of integration technologies innovation, taking into account the different factors that SMEs 
and large organisations focused on when taking adoption decisions. This was 
demonstrated by their applications in the adoption of integrated technologies aiming to 
overcome limitations in the literature of innovations adoption and address open issues in 
the practice of integration technologies adoption. Thus, this research has contributed to 
both theory and practice. The individual elements of the contribution made by this work 
stem from different components in this thesis: from the contextual information provided in 
Chapters 1,2 and 3, to the research methodology reported in Chapter 4, through the design 
and the conduct of the case studies reported in Chapters 4 and 5, and finally, the empirical 
analysis of the cases and the development of conceptual model presented in Chapters 5 and 
6. 
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An important issue related to the contribution of any research is how the results of a 
particular study can be generalised and prove useful in other research contexts. In other 
words, it is important for future researchers to be able to use the conclusions of a particular 
piece of research to study a similar subject in a different geographical, political or social 
setting. For this research, it is interesting to examine the relevance of its conclusions to 
other innovations, rather than integration technologies or other geographical areas. This 
research has developed a theoretical framework that can guide future studies in the same 
research areas. More specifically, the research model developed in this study can be used 
as a guide for the examination of other innovations such as electronic commerce, supply 
chain integration, and ubiquitous computing. 
Additionally, the results of this research can prove useful for researchers studying or 
stakeholders involved in the adoption of integration technologies outside Asia 
geographical region. The experience of countries where integrated technologies have been 
introduced earlier can guide SMEs in less technologically advanced countries in their 
adoption strategy formulation. Furthermore, the results can also prove useful for SMEs 
from other industries, since this research was based on hi-tech and IT manufacturing 
industries. 
7.3 Research Contributions 
The following is a review of what is claimed to be the main contributions and researcli 
novelty of the thesis. 
The most important contribution of this thesis is the development of a comprehensive 
validated novel model for the integration technologies adoption in SMEs and large 
organisations (see Figure 6.3). The model makes a contribution at two levels. Firstly, at the 
conceptual level, it incorporates factors identified in previous studies as influencing the 
adoption of integration technologies by SMEs and large organisations. The researcher 
extends and analyses this work by classifying them into three categories, namely: (1) 
factors explicit to SMEs, (2) factors explicit to large firms, and (3) common factors. The 
factors representing each category were later examined through empirical data. In addition, 
based on the theoretical background analysis, a number of research questions were 
presented which helped the researcher to identify the parameters that can be used to 
explain the different factors focused on when taking decisions for integration technologies 
adoption. The identified parameters were then incorporated in the proposed research 
model, and this results in the development of a model for the adoption of integration 
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technologies in SMEs and large organisations. Secondly, at the theoretical level, the 
empirical data were interpreted and analysed through theoretical diffusion and 
resource-based theories, resulting in the identification of sub-parameters which were also 
incorporated in the proposed research model. The proposed conceptual model supports 
better understanding in the research area and better decision-making. 
Another contribution deals with the identification and classification of Web Services 
barriers and benefits. In Chapter 2, barriers and benefits classifications were based on the 
model proposed by Shang and Seddon (2000), which was proposed for the categorisation 
of ERP benefits. The novelty claimed is twofold: (1) many the benefits and barriers of Web 
Services have been identified by analysing the literature, and (2) were classified using an 
existing categorisation. In doing so, the researcher expands the body of knowledge as it 
demonstrates that the classification proposed for other areas can be used for Web Services 
categorisation too. In addition, the researcher synthesise a set of benefits and barriers 
based on those identified individually in the literature. This contribution thus supports 
decision-makers and researchers to better understand the impact of such technology, and 
therefore supporting robust evaluation. 
Another contribution has been the use of the case study strategy in a multi-organisational 
context. As analysed in Chapter 2, the majority of studies for integration technologies 
adoption are limited to a single organisation, a single type of organisation (either small or 
large), or an industry sector. This research, by investigating adoption in SMEs and large 
organisations, which inherently includes different types of organisations (SMEs and large 
firms) and a large number of organisations (a project with 15 case companies and a number 
of SMEs suppliers), offered a higher level approach to the case study strategy. In line with 
that, the unit of analysis was adoption activities with the participation of a number of 
organisations and individuals as well as different types of organisations, which gives a new 
dimension to typical case studies where the focus is either on individuals or groups or a 
single organisation. 
Additionally, a quantitative approach is used in this work as an additional research 
technique (pilot study) to support research questions' identification and refinement, as 
reported in Chapter 3, which is another contribution. This kind of methodology is called 
the dominant less-dominant method in the literature, as reported by Lessing and Schulze 
(2002) who state that in a dominant less-dominant research model, the researcher conducts 
the study within a single, dominant paradigm. Only a small component of the study is 
undertaken from the alternative paradigm. In this thesis, a quantitative approach was used 
as an exploratory case investigation to support the theoretical analysis. A number of major 
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IS journals and conference proceedings also report that combining the qualitative and 
quantitative techniques can result in an enriched research process and results (Benbasat, 
Goldstein, and Mead, 1987). It is argued that running qualitative research alongside 
quantitative research offers a synergy whereby objective quantitative data can provide a 
structure to analysis of subjective qualitative data (Siber, 1973). 
A practical contribution of this research is the rich insight it provides to the context of 
integration technologies adoption, offering recommendations to integration technologies 
providers, adopters and non-adopters. Consequently, SMEs can also gain some practical 
advantages when receiving advice from better adoption practices. The identification of the 
parameters and research questions in this research can be proved useful to clarify the 
queries that researchers or organisations might have regarding the different factors focused 
on by SMEs and large firms when taking adoption decisions as presented in Chapter 6. As 
investigating the adoption of emerging integration technologies is a relatively new subject, 
any scientific investigation on the matter can be a useful guidance for researchers or 
organisations. It is also believed that the research reported in this thesis and the main 
findings reported in Chapter 6 have gone some way to identifying the means to address 
many aspects of the complex issues associated with the adoption in SMEs and large 
organisations. Thus it leads to a better decision-making process for researchers and 
organisations. 
Additionally, based on the case studies, supply chain integration benefits that derive from 
the use of EAI and Web Services were identified and classified by the researcher for first 
time. This helps organisations and researchers to better understand the impact of supply 
chain integration, and therefore supporting better decision-making. 
Moreover, a model for the relationships between the integration needs and technologies 
adoption was proposed that explains the different integration needs between SMEs and 
large organisations. This model also provides a clear view on how the difference between 
SMEs' and large organisations' integration needs affecting their adoption 
decisions-making. All the contributions made in this research are summarised in Table 7.1 
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Table 7.1 Summary of Research Contribution 
Contributions Chapters 
Web services benefits and barriers identification and classification 2 
Novel Model for the adoption of integration technologies in SMEýand 
large companies 
3,6 
Research Methodology 4 
identification of supply chain integration benefits 5 
A model for the relationships between the integration needs and 
technologies adoption I 
6 
7.4 Research Limitations 
As described in Chapter 4, the use of qualitative methods was justified for gathering the 
necessary data. The reason is that such methods allow generalisation of soft and rich 
contextual data, which are associated with human and organisational issues. The analysis 
in Chapter 4 showed that interpretive research is often criticised for the subjective 
influence the researcher's interpretation might have on the findings. This possible pitfall 
has been acknowledged in this research by using material from multiple case studies, 
various resources, and interviewees' views. The main limitation in such research analysis 
is that the collection of the data, and consequently the empirical results, will depend 
heavily on the extent of access to interviewees given to the researcher. However, if the 
interviewees participating in the research do not see the research process as legitimate, 
they can either hide important information or even decide not to provide any information 
at all. The acquaintance of the researcher with the interviewees participating in the 
Industry Automation Programme case study, and the strong interest of interviewees from 
Hi-Touch, Industrade, and AboCom in the research findings proved very positive factors 
in the minimisation of this problem 
Moreover, the researcher has acknowledged a number of additional issues regarding the 
use of qualitative research methods. Firstly, the inability of the researcher to interpret 
events from a subjective point of view without some degree of bias. However, to address 
this, this researcher does consider that there will always be elements of bias inherent in 
qualitative data analysis, from its subjective nature. Secondly, the relationship between 
theory and research might be considered weak and unstructured, as qualitative approaches 
may be criticised for not instilling theoretical elements. However, in the case of this 
research, the author sought to partially address this concern through developing a 
conceptual model proposing factors that influence integration technologies adoption. To 
minimise the above problem, resource-based and theoretical diffusion theories were used 
to interpret and analyse the different factors focused on when taking decisions for 
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integration technologies adoption, thus resulting in the identification of the parameters and 
sub-parameters. 
Finally, there is much concern regarding the extent that qualitative research can be 
generalised beyond the confines of the inquiry, as the sample of companies is often 
relatively small. Indeed, qualitative case study research does not offer the pretence of 
replication, as controlling the research setting destroys the interaction of variables, and 
therefore affects the underlying philosophy of interpretivism. In re-assuring sceptics of 
interpretivism, the four companies taking part in this study, plus an additional Industry 
Automation Programme case study which involved 15 large companies and a number of 
SMEs suppliers, would have increased its external validity. The study was also conducted 
within a structured methodology, and guided by theoretical concepts and models, with a 
number of data gathering methods and processes being used. However, the methodology 
presented in Chapter 4 was developed, as it was considered safer to identify and 
investigate independent variables, following a review of literature. Having now increased 
the external validity and evaluated the research process, the concern addressed in this 
section does not need to be considered important. 
7.5 Recommendations for Further Research 
The following recommendations are made for further research: 
1. The identification and development of a model for integration technologies 
adoption in SMEs and large organisations have established those issues that appear 
crucial within one large organisation, three SMEs (adopter and non-adopters), and a 
project case which involved 15 multinational organisations and a number of SMEs 
suppliers. Refinement of the proposed model may be considered to further 
substantiate and verify the research questions presented. Therefore the researcher 
suggests validating the identified research questions through a large-scale survey 
questionnaire, rather than continuing with an interpretivist epistemology. Although 
a small exploratory survey questionnaire was designed in this thesis to support the 
analysing of the research questions reported in Chapter 3, the researcher suggests 
it 
will be useful to have the identified research questions validated in such a way 
too. 
A large-scale survey will offer the opportunity to establish generic significance of 
the issues related to the proposed model. In surveying a representative sample of 
large and small organisations, the factors and the presented research questions 
related to the proposed research model can be better verified and understood. 
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2. Another important point which needs to be addressed here is that in an effort to 
investigate important factors affecting the adoption of innovations, such as 
integration technologies, theoretical diffusion theories, resource-based theory and 
empirical observations were considered. Baskerville and Pries-Heje (2001) have 
claimed that, in applying a multi-theory approach to IS diffusion, multiple valid 
innovation theories coexist, that each applies under different conditions, and that 
researchers should therefore focus on identifying the contingencies that indicate 
when an innovation theory is appropriate. 
3. Another recommendation is that the parameters identified by this research in the 
field of integrated technologies adoption in SMEs and large organisations can be 
divided further by taking into consideration more issues related to the differences 
between SMEs and large organisations. For example, IS management, economy 
scales, etc. Other technology innovations with common integrated technologies 
characteristics, such as inter-organisational system and supply chain integration, 
etc., would also be studied, following a similar comparative analysis approach 
between small and large organisations. 
4. Moreover, the proposed research model in Figure 6.3 can be further developed to 
examine the inter-relationship between the adoption factors for SMEs and large 
organisations. In other words, to investigate whether the identified factors have 
positive or negative impacts on SMEs and large organisations. For example, IT 
sophistication is a factor used to explain SMEs' adoption decision, why not for 
large organisations, etc. In addition, the sub-parameters for company size can also 
be further explored to include more related sub-parameters. 
5. Furthermore, the examination of integration technologies adoption in other sectors 
and other developing countries, where their technological capabilities are relatively 
low, could also be interesting. This is because, although these companies seem to 
face more problems in adopting integration technologies, these problems might 
prove useful for software vendors, developers and researchers to better understand 
the market demands. Finally, the development of a framework for the evaluation of 
adoption activities based on SMEs' and large organisations' views and 
requirements can be a practical tool that can contribute to better decision-making. 
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To better understand the parameters that influence the adoption of integration technologies 
in SMEs and large organisations, a questionnaire was designed to support the analysis 
reported in Chapter 3. According to Rossman and Wilson (199 1), there are suggest three 
broad reasons for linking qualitative and quantitative data: (1) to enable confirmation or 
corroboration of each other through triangulation, (2) to elaborate or develop analysis, 
providing richer detail, and (3) to initiate new lines of thinking through attention to 
surprises or paradoxes, turning ideas around, providing fresh insight. Therefore, bearing 
this in mind, this appendix reports an additional investigation to assist the researcher to 
analyse the identified parameters (as introduced in Chapter 3, Figure 3.2) for the adoption 
of integration technologies in SMEs and large firms. As it serves as an additional 
investigation, not a fori-nal quantitative research, the survey data are not tested by various 
quantitative statistical methods. 
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A. 1 Introduction 
The questionnaire contained two sections regarding: (1) general company information, 
and (2) integration technologies adoption. The questions in this section were categorised 
into 5 parts according to the parameters identified in Chapter 3, Figure 3.2: nature, 
integration needs, company size, adoption factors and time. The questionnaire was 
validated by two MIS managers from an IT manufacturing company in Taiwan. They were 
asked to identify ambiguous and irrelevant questions, and any for which answers may not 
be easily available. The questionnaire was then mailed to computer professionals of 500 
firms of any size and industry in Taiwan. Enterprises were categorised as SMEs in Taiwan 
if their paid-in capital is less than NT$60 million (US$1.8 million), or the number of 
regular employees did not exceed 200. The firms were chosen randomly from the database 
provided by the Industrial Bureau of Ministry of Economics (MOE) in Taiwan. The 
respondents were asked: (1) to complete if they are using integration technologies, (2) to 
complete if they had evaluated integration technologies in the past and chose not to use 
them, and (3) ignore the questionnaire if the firm does not belong to either category, but to 
explain the reasons. 
A total of 10 1 responses were received and 68 of them were useable. 40 (5 8%) responses 
were from large organisations and 28 (42%) were from SMEs. Fifty nine (87%) of the 
responding firms are integration technologies users (this includes ERP, EAI, EDI and Web 
Services), and 53 of these are IT manufactuTing/high-technology firms. The remaining 9 
of the responding firms are non-users, and 4 of these are IT 
manufacturing/high-technology firms. The responding firms represented diverse 
industries, such as manufacturing, IT industry, high-technology industry, services sectors, 
and merchandising. The survey results were then analysed by descriptive statistical 
method and are analysed in the following sections. 
A. 2 Survey Results Analysis 
A. 21 Nature of Organisations 
Integration technologies implementation requires capital investment and may 
involve 
other expenditure in upgrading the computer and integrating some systems. 
It seems that 
large firms should be able to afford such investments more easily than smaller ones, and 
therefore integration technologies user firms are expected to be the 
larger ones. According 
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to the data, among the 9 non-users, 8 are SMEs, (see Table A. 1). The reasons for not 
adopting integration technologies are shown in Table A. 2. In addition to those reasons, 
further reasons for not adopting integration technologies were found that: (1) most SMEs 
do not fully understand what integration technologies (EDI, ERP, EAI and Web Services) 
are, and (2) some SMEs find it unnecessary to adopt integration technologies as they are 
satisfied with the current technologies they are using (e. g. Internet is good enough for their 
daily operations). In this research, the author is particularly interested in the integration 
technologies adopters (in total, 59 adopters). 
Table A. 1 User and Nonuser Percentage 
Responses User Firms Non-user Firms 
SMEs 28 (20)29.4% (8) 11.8% 
Large 40 (39)57.4% (1)1.5% 
Total 68 59 9 
Table A. 2 SMEs' Reasons for not Adopting Integration Technologies 
Reasons Responses 
Costs 75% 
Security 37.5% 
Uncertainty 50% 
Financial resources 25% 
Skills 12.5% 
Others 62.5% 
Moreover, Table A. 3 shows that EAI has not been popular among SMEs compared to other 
integration technologies. The possible explanation for this is that the high investment cost 
and complexity associated with EAI might cause concern to many organisations, 
especially SMEs. According to Charlesworth and Jones (2003), integration technologies 
need to be "dumbed-down" to effectively communicate the benefits and issues at the most 
appropriate level within the organisation. 
Table A. 3 Integration Technologies Adoption 
EAI EDI ERP Web Services 
SMEs 0 35% 50% 15% 
Large 50.1% 51.3% 90% 38.5% 
Therefore, based on the survey results, the researcher suggests that the nature of 
SMEs 
might be an obstacle to their adoption of integration technologies. The reasons 
for this are: 
(1) the results indicate that cost is still an obstacle to SMEs, as they cannot really afford 
to 
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spend extra money on R&D investment; (2) some SMEs still find it unnecessary to 
implement integration technologies, as there are not that many employees within the 
organisation; and (3) most SMEs still lack knowledge about integration technologies 
compared to large counterparts. 
A. 2.2 Company Size 
The survey results reported in Table A. 4 suggest that SMEs and large organisations mange 
their IS in different ways. The majority of the integration technologies users in large 
organisations (71.4%) reported that the MIS department is in charge of the companies' 
information systems. As for SMEs, there are only around 40% which reported this. The 
remaining 60% indicated that their IS are often managed under managers or outsourced. 
The possible explanations are that, firstly, the culture of a small enterprise is tied in with 
the needs, desires and abilities of its owner (Bridge et al., 1998). The owners of SMEs 
often like controlling their own destiny and doing things differently. Thus, the managers 
like to manage the IS on their own. Secondly, according to Carter and Evan (2000), due to 
the lack of financial resources and expertise in IT, SMEs usually do not develop IS on their 
own. Instead, they rely more on standardised and off-the-sheu- software packages, and 
normally seek external support for their IT problems, such as friends, vendors or 
consultants. Thus, many SMEs like to outsource their systems. This shows that companies 
of different sizes manage their IS and integration technologies differently. 
Table A. 4 Information System Management in Organisations 
MIS Dept Managers Outsourcing Others 
SMEs 40% 33.3% 20% 6.7% 
Large 71.4% 14.3% 9.5% 4.8% 
A. Z3 Integration Needs 
Table A. 5 shows that the reasons that push SMEs and large firms to turn to integration 
technologies are different. The majority of large organisations reported that integration 
technologies can provide real-time data which can help them to eliminate: (1) systems 
heterogeneity, (2) data redundancy, and (3) low data quality. For example, multiple 
applications store data for the same entity (e. g. orders), but there is often an inability to 
combine data and take decisions, since there is: (1) data incompatibility, (2) confusion 
regarding data latency, or (3) communication problems. As for SMEs, the majority 
reported that external pressure and competition are the main reasons that push them to 
adopt integration technologies. There are only 2.6% and 7.7% of large organisations which 
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reported this. Thus, it clearly shows that integration needs are different between SMEs and 
large organisations, and this can influence the ways they approach integration 
technologies. 
Table A. 5 Integration Needs Related Factors 
Integration Needs SMEs Large Firms 
External pressure 45% 2.6% 
Competition 40% 7.7% 
Technical reasons 10% 2.6% 
Financial reasons 10% 5.1% 
Provide solution to existing problem 20% 12.8% 
Managerial reasons 35% 43.6% 
Strategic reasons 20% 7.7% 
ERP cannot fully automate and integrate business process 10% 2.6% 
Others 5% 2.6% 
Additionally, Table A. 3 in Section A. 2.2 shows that the newer the technologies, the less 
likelihood that SMEs will adopt them. For instance, the adoption rate for EAI and Web 
Services among SMEs is relatively low compared to their large counterparts. This suggests 
that the more complex and expensive the integration technologies are, the less likelihood 
that SMEs will adopt them. For large organisations, they will use the integration 
technologies in a circumstance where the adoption of integration technologies will help 
them to increase their competitiveness or solve a particular problem. This also shows the 
different motivations towards integration technologies adoption between SMEs and large 
organisations. 
A. Z4 Time 
Table A. 6 demonstrates that the timing of integration technologies adoption is different 
between SMEs and large organisations. For instance, the majority of large organisations 
reported that they have adopted integration technologies for more than 10 years. As for 
SMEs, this only applies to around 15% of them. The majority of SMEs lie in between 5 to 
10 years. This indicates that SMEs tend to be later adopters compared to large 
organisations. 
Table A. 6 Timing for Integration Technologies Adoption 
< 10 Years 5-10 Years >5 Years Very Recently Planning 
SMEs 15% 
Large 35.9% 
35% 25% 
23.1% 10.3% 
15% 
5.1% 
10% 
2.6% 
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Table A. 7 shows that the early adoption of integration technologies can help organisations 
to gain some minor competitive advantages. However, many of the respondents claimed 
that it is hard to tell whether adopting integration technologies giving them major 
competitive advantage, but they are sure that not having implemented any of these 
integration technologies may become a problem for their companies. 
Table A. 7 Timing and Competitive Advantages 
Test Value =0 
T DF -tailed) 
Mean 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
SMEs 6.848 67 . 000 . 412 . 29 . 53 Adopted 16.836 67 . 000 . 809 . 71 . 90 Competitive 
advantages 
1.000 2 . 423 I . 
333 -1.10 
I 
1.77 
Don't know 2.000 2 . 184 
1 
. 667 
1 -. 77 2.10 
A. 2.5 Adoption Factors for SMEs and Large Organisations 
Table A. 8 shows that SMEs and large organisations face different problems when 
integrating their IS. The majority of SMEs reported that due to their lack of technical skills 
they have encountered many technical problems. As for large firms, they reported that they 
have encountered many strategic problems when integrating their information systems 
(around 33.3%). 
Table A. 8 Problems Faced When Adopting Integration Technologies 
Problems Faced When Adopting Integration 
Technologies 
SMEs Large Firms 
Financial problems due to limited resources 35% 10.3% 
Technical problems due to lack of expertise's support and 60% 12.8% 
technical skills 
Organisational change 20% 17.9% 
Managerial problems 25% 25.6% 
Strategic problems 15% 33.3% 
No problem at all 0 10.3% 
Others 5% 2.6% 
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Adoption Factors SMEs Large Firms 
Availability of standards 70% 56.4% 
Barriers 20% 7.7% 
Perceived industry pressure 15% 2.6% 
Business complexity 5% 7.7% 
Customer power 35% 5.1% 
Internal pressure 10% 2.6% 
IT infrastructure 20% 12.8% 
Technology characteristics 15% 5.1% 
Organisational readiness 20% 10.2% 
Extent of organisational change 30% 12 8% . 
IT infrastructure 10% 12.8% 
Security Technical factors 5% 10.3% 
Competitive pressures 20% 12.8% 
Dependency on partners 25% 7.7% 
External pressure 5% 5.1% 
IT sophistication 25% 7.7% 
Support 20% 17.9% 
Perceived financial cost 20% 12.8% 
Perceived benefits 40% 35.9% 
Perceived technical competence 30% 5.1% 
Perceived government pressure 15% 2.6% 
Others 0 2.6% 
Table A. 9 indicates that SMEs and large organisations take decisions for the adoption of 
integration technologies, mostly focusing on the different factors. For example, there are 
around 35% of SME respondents reported that customer power influences their adoption 
decisions, but only 5.1 % of large organisations reported this. Another example is that 25% 
of SMEs claimed that dependency on partners is the factor that influences their adoption 
decisions, but only 7.7% of large organisations reported this. 
A. 3 Conclusions 
The results here show that SMEs and large organisations focus mostly on different issues 
when considering their integration technologies adoption. Nevertheless, these issues are 
further examined in Chapter 3 according to the research aim addressed in Chapter, Section 
1.7. Thus, the main purpose of this survey is to investigate issues regarding the adoption of 
integration technologies in SMEs and large organisations to support the research questions 
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analysis reported in Chapter 3 (i. e. this survey results reported here acts as an exploratory 
case study investigation). 
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I 
Linthicurn (2004) define middleware as "any type of software that facilitates 
communication between two or more software systems" (p. 116). Middleware can be as 
simple as a raw communication pipe running between applications, such as Java's Remote 
Method Invocation (RMI), or as sophisticated as information sharing and logic-execution 
mechanisms such as Transaction Processing (TP) monitors. Nowadays, middleware, is 
viewed as a technology that allows us to move information between multiple enterprises 
(Linthicum, 2004). There are different types of middleware each solving its own set of 
problems (Linthicum, 2004; Ruh et al., 2000). These types of middleware include: Remote 
Procedure Calls (RPC), message-oriented middleware, distributed objects, 
database-oriented middleware, transaction-oriented middleware, and Transaction Process 
(TP) monitors. Themistocleous (2002) has already summarised and discussed these 
different types of middleware in detail, to which readers are now referred. In this section, 
the author briefly describes the basic concept of middleware technology, instead of the 
details of the technical issues, which are reported in Appendix B. 
There are different types of middleware and they are discussed as follows: 
RPC 
RPC provides the ability to invoke a function within one program and have that function 
execute within another program on a remote machine. RPCs are synchronous. In order to 
carry out an RPC, the RPC must stop the execution of the program. This quality is what 
defines RPCs as "blocking middleware" (Linthicum, 2004). They also require more 
bandwidth than other types of middleware products because carrying out a remote 
procedure call requires so much overhead. Despite their simplicity, most RPCs are not 
well-performing middleware products. To function well, RPCs demand a tremendous 
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level of processing power. Furthermore, many exchanges must take place across a network 
to carry out a request. A typical RPC may require 24 distinct steps to complete requests in 
addition to several calls across the network. This level of performance limits the benefits 
of making RPC calls across slower networks, such as the Internet 
Message oriented middleware (MOM) 
MOM uses the notion of messages to communicate between applications, direct coupling 
with the middleware mechanism and the application is not required. MOM products rely 
on an asynchronous paradigm. The asynchronous model allows the application to function 
independently to continue processing after making a middleware service request. The 
message is dispatched to a queue manager, which ascertains that the message is delivered 
to its final destination. Messages returning to the calling application are handled when the 
calling application finds the time. 
Distributed objects 
Distributed objects are classified as middleware because they facilitate inter-application 
communication. However, they are also mechanisms for application development, 
providing enabling technology for enterprise, or enterprise-wide method sharing. In fact, 
distributed objects are small application programs that use standard interfaces and 
protocols to communicate with one another. There are two types of distributed objects on 
the market today: CORBA and Component Object Model (COM). 
Database oriented middleware 
Database oriented middleware is any middleware that facilitates communication with a 
database, whether from an application or between databases. Developers typically use 
database oriented middleware as a mechanism to extract information from either local or 
remote databases. Database oriented middleware works with two basic database types: 
Call-Level Interfaces (CLIs) and native database middleware. 
Transaction oriented middleware 
Transactional middleware such as TP monitors and application servers does a 
commendable job of coordinating information movement and method sharing between 
many different resources. However, while the transactional paradigm they employ 
provides an excellent mechanism for method sharing, it is not as effective as simple 
information sharing. For example, transactional middleware tends to create a tightly 
coupled application integration solution, while messaging solutions tend to 
be more 
cohesive in nature. In addition, in order to take advantage of transactional middleware, the 
source and target applications have to be changed. 
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TP monitors 
TP monitors are first-generation application servers as well as transactional middleware 
products. They provide a mechanism to facilitate the communication between two or more 
applications as well as a location for application logic. TP monitors are based on the 
concept of a transaction -a unit of work with a beginning and an end. The reasoning here 
is that if the application logic is encapsulated within a transaction, then the transaction 
either completes or is rolled back completely. Transactions have the advantage of being 
able to break an application into smaller portions and then invoke those transactions to 
carry out the bidding of the user, or another connected system. Because transactions are 
small units of work, they are easily managed and processed within the TP monitor 
environment. By sharing the processing of these transactions among other connected TP 
monitors, TP monitors provide enhanced scalability. 
B. 2 ER-P 
Before the advent of ERP application suites, each business function was typically 
supported by a separate software package. For example, finance departments had 
accounting packages, HR and manufacturing departments had isolated systems tailored to 
their unique needs, and so on. In most cases, these applications replaced purely manual (i. e. 
paper-based) systems, so in that sense, anything was an improvement. Over time, these 
single-department applications grew without regard for their peer applications in other 
departments. Indeed, not all departments were automated, with little thought given to 
automating entire companies. 
As the applications improved, they increasingly supported functions at the periphery, 
where data flowed into and out of their departments. However, as they varied greatly in 
terms of technology and structure (i. e. they were heterogeneous), it was difficult to link 
one department's system to others. The department-specific applications and their 
associated databases became data silos with some typical data integration paths (Kaye, 
2003). Instead of requiring separate systems in each department, ERP promises to build a 
single integrated system based on separate modules for each department or function. 
ERP is a strategic tool that helps a company by integrating is business processes and the 
available IT resources into one integrated solution (Chung and Snyder, 2000; Zeng et al., 
2003). Upon the implementation of an ERP system, organisations are able to: (1) integrate 
all parts of the organisation so that it has more control over its operation, hence reducing 
operating costs, (2) help increase operational efficiency by connecting and integrating all 
business processes, so that people use less time to perform tasks, and (3) provide users 
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with more and faster access to the information, which improves the time and information 
required for decision making L(Beretta, 2002; Gupta, 2000; Shang and Seddon, 2000b; 
Willis and Willis-Brown, 2002; Zeng et al., 2003). 
Despite the normative literature reporting that ERP systems have solved problems in terms 
of data integrity by unifying incompatible applications on a common database, several 
applications still co-exist alongside ERP (Gupta, 2000; Hagel and Brown, 2001; 
Schonefeld and Vering, 2000; Themistocleous et al., 2001a; Willis and Willis-Brown, 
2002). Kaye (2003) also reported that ERP package tends to be silos (i. e. isolated from 
other systems). This means that it is difficult to link ERP systems to other applications 
(Themistocleous et al., 2001b). Thus, ERP packages could not solve 100% of all business 
automation needs, and cannot be seen as a reliable solution to integration problems, so 
there is therefore a need to integrate the ERP solutions with other applications. As 
integration problems still exist in companies, other integration technologies have emerged 
(EA1 and Web Services) that can be used to address this problem more effectively by 
supporting organisations to integrate their intra and inter-organisational IS. 
B. 3 EDI 
EDI is an integration technology which can be used by organisations to integrate their 
business processes and support their Inter-Organisational Systems (IOS) (Angeles, 2000; 
Hughes et al., 2003). EDI allows for the exchange of information between computers in 
different organisations in a standard format, regardless of size, make or location 
(Kappelman et al., 1996; Robson, 1994). There are many types of EDI. Some of them like 
the traditional type, trading partners, are typically connected to a Value Added Network 
(VAN) to exchange EDI documents on a store and forward basis (Ratnasingam, 1998). 
Other types of EDI include Web EDI, Extensible Mark-Up Language (XML) EDI, and 
Internet EDI which use Internet for communication. VANs provide a mailbox service that 
sorts EDI documents from a sender's to the receiver's mailbox, thus allowing the receiver 
to pick an EDI document when convenient. In addition, VANs also provide other services, 
such as translating flat files from the subscriber's application into EDI 
formatted 
documents, interfacing with other VANS and supporting various telecommunications 
modes and data transfer (Kalakota and Whinston, 1996). Upon the implementation of 
EDI, 
organisations are able to speed up transactions, reduce paper work, 
improve inventory 
control,, and provide quick access to information (Barua and Lee, 1997; 
Brousseau, 1994; 
Charlesworth et al., 2002a; Gaugler et al., 1996; Zinner, 1999). 
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However, the traditional EDI, based on standards like UN/EDIFACT, requires dedicated 
software to translate and integrate business data, as well as mostly relying on closed 
proprietary networks such as VANs and private messaging networks which are both 
characterised by relatively high costs and limited connectivity. Other limitations of EDI 
are: (1) it is difficult to obtain the co-operation of trading partners, since most of them are 
SMEs (Kappelman et al., 1996), (2) a lack of flexibility on file formats, i. e. the same file 
format is needed (lacovou et al., 1995), and (3) a high risk of data loss, i. e. during the 
exchange, several types of data conversions are involved. These have led organisations to 
turn to other more advanced and flexible integration technologies such as XML, when 
compared with the restrictions of EDIFACT protocols, as Internet communication based 
on XML standards is more flexible and offers a better way to adjust technology support for 
business processes (Hughes et al., 2003; Pawar and Driva, 2000). 
According to Raghunathan and Yeh (200 1) and Poon and Swatman (1999), traditional IOS, 
primarily in the form of EDI, tended only to support inter-organisational transactions, 
whereas Intemet-based IOS, while supporting transactions, is also capable of supporting a 
wide range of business ftinctions, and hence provides the organisations with greater 
flexibility. Hence, EDI technologies are slowly being replaced by e-business technologies 
(i. e. standard Internet protocols and infrastructure replaced the proprietary VANs), as 
programming and scripting support are now based on open de facto standards such as 
HyperText Mark-up Language (HTML), JavaServer Pages (JSP), JAVA, Enterprise Java 
Beans (EJB), and C++ (Sommer, 2003). Thus, other integrative technology has emerged, 
such as EAI. 
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Appendix C: Integration Technologies Benefits 
and Barriers Classification 
EAI Benefits and Barriers Classification 
Thernistocleous et al. (2001) classified the benefits and baniers of EAI technology 
according to Chang and Seddon model. 
Table C. 1 Classification of Application Integration Barriers 
Source: Thernistocleous et al.. (2001) 
Dimension Sub-Dimension Reference 
Operational 0 Extra cost for redesign and change business structure, (Edwards and Newing, 
processes 2000) 
0 Al has a high cost 
(Duke et al., 1999) 
Managerial Lack of employees with Al skills (Markus, 2000) 
0 Earlier approaches on Al had proved problematic (Ruh et al., 2000) 
Strategic 0 Resistance to change (Edwards and Newing, 
0 Organisations are reluctant to share their data and 2000) 
processes with business partners 0 (Kalakota and 
Robinson, 1999) 
IT 0 No plug and play Al solutions 0 (Linthicum, 1999) 
Infrastructur 0 No single Al product solves all integration problems 0 (Duke et al., 1999) 
e 0 No single integration technology solves all integration 0 (Ring and Ward, 1999) 
problems 
0 Integration technologies are confusing 0 (Ruh et al., 2000) 
0 Integration solutions are based on a combination of Al 0 (Linthicum, 1999) 
products and integration technologies 
" Lack of knowledge (Markus, 2000) 
" High complexity in understanding the processes and 
systems in order to redesign and integrate them (Edwards and Newing, 
" Lack of enterprise architecture 2000) 
" Lack of common definitions and standards (Ruh et al., 2000) 
" Existing systems have restrictions regarding their (Duke et al., 1999) 
integration capabilities (Zahavi, 1999) 
" Lack of documentation especially in the case of 
custom systems (Zahavi, 1999) 
41 Many existing systems are complex and incompatible 
Some Al products and technologies are immature (Kalakota and Robinson, 1999) 
0 (Duke et al., 1999) 
Organisation 0 Politics and political impact (e. g. who controls the 0 (Edwards and 
Newing, 
al processes) 
2000) 
" Complexity of business processes 0 (Ruh et al., 2000) 
" Cultural issues 0 (Edwards and 
Newing, 
" No time for training employees on integration 2000) 
technologies 1 40 (Marku- IMM) 
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Table C. 2 Classification of Application Integration Benefits 
Source: Thernistocleous et al. (200 1) 
Dimension Sub-Dimension Reference 
Operational 0 Reduces lost sales Edwards and Newing (2000) 
0 Increases productivity Duke et al. (1999) 
Achieves customer satisfaction Kalakota and Robinson 
" Reduces cost (1999) 
" Improves data quality (Linthicum, 1999) 
(Ring and Ward, 1999) 
Managerial 0 Provides more understanding and control of processes 0 Duke et al. (1999) 
" Improves management and supports decision making 0 Edwards and Newing (2000) 
" Improves planning in supply chain management 0 Kalakota (2000) 
" Increases performance 0 Linthicum (1999b) 
" Achieves return on investment 0 Edwards and Newing (2000) 
" Results in reliable data 0 (Zahavi, 1999) 
" Increases data analysis 0 Klasell and Dudgeon (1998) 
Provides a centralised point of control 0 (Ruh et al., 2000) 
Strategic 0 Improves planning in supply chain management 0 Linthicurn (2000) 
" Allow organisations to do business more effectively 0 (Ruh et al., 2000) 
" Increases collaboration among partners 0 Edwards and Newing (2000) 
" Increased market share Urlocker (2000) 
Improves relationships with suppliers (Ruh et al., 2000) 
IT Results in reusable systems, components and data Zahavi(1999) 
Infrastructure 0 Reduces redundancy of applications, data and tasks 0 Klasell and Dudgeon (1998) 
" Faster and cheaper implementation than bespoke solutions 0 Edwards and Newing (2000) 
" Offers interfaces-standardisation 0 (Morgenthal and La Forge, 
" Provides flexible, maintainable and manageable solutions 2000) 
" Results in reliable data 0 Linthicurn (2000) 
" Provides process and systems scalability 0 Zahavi(1999) 
" Provides portability 0 Ruh et al. (2000) 
" Reduces development risks 0 (Ring and Ward, 1999) 
" Achieves non-invasive solutions 0 (Ring and Ward, 1999) 
" Achieves process integration 0 (Lintbicum, 1999) 
" Improves data quality 0 Zahavi(1999) 
" Supports efficient data sharing 0 Zahavi(1999) 
" Provides data integration 0 Linthicurn (2000) 
" Provides objects/components integration 0 Edwards and Newing (2000) 
" Provides real-time integration Klasell and Dudgeon (1998) 
" Integrates custom systems 0 (Ring and Ward, 1999) 
" Integrates packaged systems 0 (Themistocleous and Irani, 
" Integrates e-business solutions 2000) 
0 (Morgenthal and La Forge, 
2000) 
0 Linthicum (2000) 
0 Kalakota and Robinson 
(1999) 
Organisational 0 Results in more organised business processes 0 (Ruh et al., 
2000) 
" Allow organisations to do business more effectively 0 Linthicum 
(2000) 
" increases flexibility 0 (Ring and 
Ward, 1999) 
" Achieves quicker response to change 0 Kalakota and 
Robinson 
" Achieves process integration 
(1999) 
0 (Linthicum, 1999) 
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I 
Appendix D: Integration Technologies 
Adoption in SMEs and Large companies 
Survey 
Thank you for agreeing to take part in this survey. The purpose of this study is to 
investigate the adoption of integration technologies by SMEs taking into account the 
differences between SMEs and large companies. The survey looks at: (1) to what extent 
SMEs' integration needs differ from large companies? (2) Is the nature of SMEs a real 
obstacle to integration technologies adoption? (3) What is the relationship between 
integration technologies and their adoptions in companies of different size? (4) Do SMEs 
and large companies consider the same factors when taking decisions for the adoption of 
integration technologies? If not, what are the differences? 
The responses received will help in understanding the questions proposed above. Your 
responses will be treated in the strictest of confidence and no reference will be made to 
individuals' names, so please feel free to answer the questions as accurately as you can. 
The questionnaire should not take more than 15-20 minutes to complete, as most questions 
require you to simply select an answer from the options provided. The results of the study 
will be used purely for academic purposes. 
Participation is voluntary and you are free to withdraw at any time or decline to answer 
any particular question. If you have any questions regarding the survey or 
in general, 
. Dbrunel. ac. uk ,a research 
student at Brunel please contact Hsin Chen at: hsin. chen(i 
University who is conducting this study. 
Thank you once again! 
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Ouestionnaire 
Please mark the appropriate box with an Y unless otherwise stated. 
Questions 
What is the number of the company's employees? 
1: 1 
1-10 ri 11-50 
F] 
51-250 n <250 
What is the company's turnover? 
F-I > US$ 5 n-fillion F-I Between US$ 5 and 20 million F1 < US$ 20 million 
How wide is the market area? 
1-1 
Local 
r] 
Regional 
r] 
National 
r] 
International 
What is the company configuration? 
F-1 It's member of a group 1-1 It's an independent company 
Does the company have other geographicafly distributed officestbranches? 
Ql R 
Yes F71 No 
What is the competitive strategy of the company? 
1: 1 
Diversification 
R 
Other 
How many company's activities are carried out internally? 
F] Inbound and outbound logistic F-1 Human resources management 
F 
Production R&D 
1: 1 
Marketing, sales and services 
1-1 
IS management 
1: 1 
Supplying 
E 
Infrastructural activities (administration, finance, 
quality management 
1: 1 
Other, please specify 
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Q2 
Q3 
Q4 
Has your company adopted any integration technologies? E. g. EAI, EDI, 
ER, P, Middleware, or Web Services? 
F-I Yes (please answer 2.1 below) Fý No (please answer 2.2 below) 
2.1 If yes, what integration technologies have/has your company adopted? 
Please tick all the appropriate boxes. 
EDI 
F-] 
ERP 
[--] 
EAI 
[-ý 
Middleware [-ý Web Services 
2.2 If no, what are the following factors affecting the company's decision for 
not adopting integration technologies? Please tick all the 
appropriate boxes. 
R- Cost F-I Security 
R 
Maturity 
R 
Support F-I Technical factors 
F1 Uncertainty 1-1 Technological skills F-I Financial resource 
I Others, please specify 
How does the company manage its information systems? 
1-1 
Manage by MIS department 
1-1 
Manage by the manager 
1: 1 
Outsourcing i. e. external expertise 
1: 1 
Others, please specify 
What are the company's integration motivation/needs towards integration 
technologies adoption? Please tick all the appropriate boxes. 
F71 Extemal vressures 
Provide solution to 
the existing problem 
Competition Technical Financial 
reasons reasons 
F-I Managerial FI Strategic reasons reasons 
F-I ERP cannot fully automate and inte2rate business orocess 
F1 Others, please specify 
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Q5 
Q6 
How long had the company adopted integration technologies roughly? 
ONon 
applicable 
< 15 years F] 5- 10 years 171 <5 years 1-1 Recently, (Please answer section 5.1 
5.1 What are the cause(s) for the late adoption of integration technologies? 
Please tick all the appropriate boxes. 
1: 1 
Not ready and have no ideas F-I Not necessary Fý Too expensive 
F] Too complex 
1-1 
Others, please specify 
F-I Don't know 
Upon the adoption of integration technologies in the company, does the 
company increase its competitiveness? 
F-I Yes, a lot F-I Yes, a little R No at all F-I Don't know 
Do you think that the early the company adopts integration technologies the 
better in terms of increasing competitive advantages? In other words, do 
you agree that timing is important in terms of increasing company's 
competitiveness upon the adoption of integration technologies? 
Strongly 
1: 1 
Agree F] Strongly F] Disagree It doesn't 
agree disagree matter 
Upon the adoption of integration technologies, does your company 
encounter any of the following problems? Please tick all the 
appropriate boxes. 
1: 1 
Financial problems due to the limited resources 
F-I Technical problems due to the lack of expertise's support and technical skills 
171 Organisational change, management and strategic problems 
No problem at all 
Others, please specify 
Adopting Emerging Integration Technologies in Organisations Hsin 
Chen 
Appendix D: Integration Technologies Adoption in SMEs and Large Companies Survey 283 
What are the following factors affecting the company's adoption decision 
towards integration technologies? Please tick all the appropriate 
boxes. 
Perceived F-1 Availability of 1: 1 Barriers F1 Industry F-1 Business Customer standards nressure complexitv Power 
F-1 Internal IT infrastructure F-1 Technology Fý Organisational pressure characteristics readiness 
F-1 Extent of organisational R IT infrastructure Security 1: 1 Technical Q7 
change factors 
Competitive 
1: 1 
Dependency 
1: 1 
External IT 
1: 1 
Support 
pressures on partners pressure sophistication 
F-I Perceived 1-1 Perceived F1 Perceived technical 1: 1 Perceived government financial cost benefits competence pressure 
F-I Others, please specify 
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Appendix E: Interview Agenda 
This interview agenda is divided into 3 parts 
The questionnaire aims to address the following issues: 
9 To obtain general company information 
284 
9 To identify business infonnation in SMEs (e. g. benefits, barriers with integration 
technologies adoption) 
9 To identify business information in large companies (e. g. benefits, barriers with 
integration technologies adoption) 
Name: 
Position: 
Company Name: 
Address: 
Telephone: 
e-maff: 
Fax: 
Sections 
Section A- General Company Information 
Section B- Business Information in SMEs 
Section C- Business Information in Large Companies 
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Section A- General Company Information 
A. 1 How many people are employed by your organisation? 
285 
A. 2 How many subsidiaries does your organisation have? 
A3 Is your organisation a SME or large organisation? 
A4 What is the current turnover? 
A. 5 What are the key businesses of your organisation? 
A. 6 How many customers do you have (approximately): 
A. 7 How wide is the market area? E. g. local, regional, national or international? 
A. 8 What is the company configuration? 
A. 9 Does the company have other geographically distributed offices/branches? 
A. 10 What is the competitive strategy of the company? 
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Section B- Business Information in SMEs 
B. 1 What is the information systems management like in the company? Who is or 
which department is in charge of managing company's information systems? 
..................................................................................................................................................................................................................................................... 
..................................................................................................................................................................................................................................................... 
B. 2 How many company's actiVities are carried out internally? 
B. 3 Has your company adopted any integration technologies? 
What integration 
technologies have your company adopted? Who initiated the idea 
for adopting 
integration technologies? 
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.................................................................................................................................................................................................................................................................................... 
............................................. ..., .................................................................................................. I ................................. I .................................................................................... 
....................................................................................................................................... I ........................................................ I ..... I ............... I ................................................... 
.................................................................................................................................................................................................................................................................................... 
..................... ........................................................................................................................... ..................................... I ............................................................................................ 
...................................................................... ............................................................................................................................................................................................................. 
................................................................ I ..... ......................................................................................................................................................................................................... 
.......................................................................................................................................................................................................................... -- ------------ 
BA What were the main motivations and integration needs for adopting integration 
technologies? 
B. 5 How long had the company adopted integration technologies approximately? If is 
recently, what are the causes for the late adoption? 
............................................................................... I .................................................................................................................................................................................................... 
.......................................................................................................................................................................................................................................... ......................................... 
............................................................................................................................................................................................................. I ...................................................................... 
The causes for late adoption: 
.................................................................................................................................................................................................................................................................................... 
....................................................................................................................................................................................... I ............................................................................................ 
....................................................................................................................................................................................................................................................... I ............................ 
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B. 6 Upon the adoption of integration technologies in the company, does the company 
increase its competitiveness? In what ways? 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................... I ............................................... 
.................................................................................................................................................................................................................................................................................... 
......................................................................................................................................................................................................... I .... I ..................... I ............................................... 
B. 7 Do you think that the early the company adopts integration technologies the better 
in terms of increasing competitive advantages? In other words, do you agree that timing 
is important in terms of increasing company's competitiveness upon the adoption of 
integration technologies? 
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B. 8 What business problems did your organisation face before adopting integration 
technologies? 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
B. 9 Upon the adoption of integration technologies, does your company encounter any 
problems? For example, limited resources, financial problems or organisational changes 
etc. 
B. 10 What was the impact from the adoption of integration technologies? 
Please explain: 
Impact on organisation: 
...................................................................................................................................................................................................................................................................... 
I ............. 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................... 
I ............... 
.......................... I ......................................................................................................................................................................................................................................................... 
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.... I ..................................................... ...... .................................................... ....................... ................................... ....................................................................................... 
................................. ... ...................... ........................................................... .............................................................................................................................................. 
Impact on employees: 
................................................................................................................................................................................................................ ................................................................... 
...................................... I ......................................................................................................................................................................... ................................................................... 
.......... I............................................................................................................................................................................................................................... ........... 
.................................................................................................................................................................................................................................................................................... 
......................................................................................................................................................................... .......................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
................................................................................................................................................................................................................................................. .................................. 
.................................................................................................................................................................................................................................................................................... 
B. 11 What are the factors affecting the company's adoption decision towards integration 
technologies? I means not important, 5 means very important and so on. 
Not 
Important 
Very 
Important 
Factors 1 2 3 4 5 
Adopter Characteristics 
Availability of Standards 
Barriers 
Business Complexity 
Competitive Pressures 
Customer Power 
Dependency on Partners/ Trading Partners Readiness/pressure 
Environmental Characteristics 
Evaluation Framework for the Integration Technology and Packages 
External Pressure 
Extent of Organisational Change 
External Environment Characteristics 
IS Innovation Type 
IT Sophistication 
IT Infrastructure 
Internal Environment Characteristics 
Internal Pressure 
Innovation Characteristics/ Perceived Innovation Characteristics 
Organisational Characteristics 
Organisational Readiness 
Perceived Financial CosV Financial Resources 
Perceived Benefits (Direct and Indirect benefits) 
Perceived Technical Competence/ Technological Skills Readiness 
Perceived Industry Pressure 
Perceived Government Pressure 
Security/ Control Procedures 
Support/ Organisation Support 
Stakeholders 
Supplier Trust 
Supplier ornmitment 
Technical Factors 
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B. 12 Apart from the above mentioned factors, what other factors you think is important 
factors affecting the adoption of integration technologies by SMEs? 
............................................. I ....... I .............................................................................................................................................................................................................................. 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................... I ............... 
...................................................................................................................................................................................................................................................................... ............. 
...................................................................... ............................................................................................................................................................................................................. 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
B. 13 What was the overall cost for integration technologies adoption? Please explain: 
........................................................................................................................................................................................................................................................... I 
............................................................................................................................................................................................................................................................ 
............................................................................................................................................................................................................................. .............................. 
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B. 14 What are the barriers to integration technologies adoption in your organisation? 
Integration Technologies Barriers Not Signiflcant Significant Very Significant 
Face operational challenges 
Face difficulty in managing relationships with others 
organisations 
Lack of business perspective 
Lack of large-scale implementation examples and 
experiences available 
Lack of security protocols and standards 
Concern over security 
Lack of user-interface encapsulation mechanisms 
Concern over maturity of integration technologies 
Concern over transaction distribution management 
Add complexity to the business transaction protocol 
implementation 
Lack of system reliability at a moment 
Concern over whether the old generation solutions are 
agile enough to react to the changes 
Concern over the maturity of Web Services payment 
methods 
Inexperience in architecting Web Services 
Lack of XML-based management protocol 
Increase organisational complexity 
Difficult to change internal organisational culture to 
embrace Web Services 
Others: 
Others: 
Others: 
Others: 
Others: 
Others: 
Others: 
Hsin Chen 
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B. 15 What benefits are derived from integration technologies adoption in your 
organisation? 
Integration Technologies Benefits Not Signiftant Signifleant Very Sig 
Reduce operational costs 
Achieve customer satisfaction 
Minimise errors, delay and increase accuracy of data 
Increase productivity through Web 
Improve inventory control 
Quick access to information 
Achieve higher ROI 
Increase revenue 
Reduce process time 
Simplify transaction flow 
Increase business and management efficiency 
Increase competitive advantage 
Increase collaboration among customers, services 
providers and intermediaries 
Increase business opportunities 
Offer solutions to the problems of legacy systems 
Minimise the cost of ownership and development 
costs 
Reduce development complexity, times and risks 
Automate business processes 
Provide open standard 
Reduce integration cost 
Reduce integration complexity and speed up 
application integration 
Permit full scale integration 
Provide real-time service-oriented architecture 
(SOA) 
Provide multiple connect points for other systems to 
integrate with 
Offer ease of integration with other pieces of 
software 
Simplify the design development, maintenance and 
usage 
Provide platform independence and language 
independence 
Achieve reusability and flexibility 
Provide stability using a dynamic integrated 
interface to integrate systems 
Achieve interoperability 
Able to unite all major systems vendors (i. e. vendor 
neutral) 
Reduce time and cost to launch applications 
Increase flexibility 
Quick response to change and business needs 
Reduce time to market 
Other: 
Other: 
Other: 
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Section C- Business Information in Large Organisations 
CA What is the information systems management like in the company? Who is or 
which department is in charge of managing company's information systems? 
C. 2 How many company's activities are carried out internally? 
C. 3 Has your company adopted any integration technologies? What integration 
technologies have your company adopted? Who initiated the idea for adopting 
integration technologies? 
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CA What were the main motivations and integration needs for adopting integration 
technologies? 
C. 5 How long had the company adopted integration technologies approximately? 
.................................................................... ................................................................................................................ .............................................................................................. 
.................................................................... ............................................................................................................................................. I ................................................................. 
............................................................................................................................................................................................................. I ............................. I ....................................... 
.............................................................................................................................................. ..................................................................................................... I .............................. 
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C. 6 Upon the adoption of integration technologies in the company, does the company 
increase its competitiveness? In what ways? 
.............................................. I .................................. I .................................................................... ............................................................................................................................. 
........... I. ......................................................................................................................................... ............................................................................................................................. 
............................................................................................................................................................................................................... ........... .............. ------------- --. - ------------------- 
C. 7 Do you think that the early the company adopts integration technologies the better 
in terms of increasing competitive advantages? In other words, do you agree that timing 
is important in terms of increasing company's competitiveness upon the adoption of 
integration technologies? 
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C. 8 What business problems did your organisation face before adopting integration 
technologies? 
.................................................................................................................................................................................................................................................................................... 
....................................................... I .......... ............................. I ..................................... I ............................................................................................................................................. 
... ................................................................................................................................................................................................................................................................................. 
...................................................................................................................................... ............................................................................................................................ I ................ 
C. 9 Upon the adoption of integration technologies, does your company encounter any 
problems? For example, limited resources, financial problems or organisational changes 
etc. 
C. 10 What was the impact from the adoption of integration technologies? Please explain: 
Impact on organisation: 
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Impact on employees: 
................................... I ........ I ......................................................................................................................................................................................................... ............................. 
............ ............................................................ ...................................... ...................................................... ............................................................................................................ 
................................................................................. ............................................................................. ..................................................... .............................................................. 
................................................................ I ....................................................... ...................................... .................................................................................................................... 
....................................................................................................................................................................... ...................... ............................ .............................. ..................... 
................................... I ............................................................................................ .............................................................................................. .................. ................................. 
.................................................. ......................... .......... ................................ ....................................................................................... .................................................... 
............................................................................................................................................................................................... .................................................................................... 
.................................................................. ................................................................................................................................................................................................................. 
C. 11 What are the factors affecting the company's adoption decision towards integration 
technologies? I means not important, 5 means very important and so on. 
Not Very 
Important Important 
Factors 1 2 3 4 5 
Adopter Characteristics 
Availability of Standards 
Barriers 
Business Complexity 
Competitive Pressures 
Customer Power 
Dependency on Partners/ Trading Partners Readiness/pressure 
Environmental Characteristics 
Evaluation Framework for the Integration Technology and Packages 
External Pressure 
Extent of Organisational Change 
External Enviroment Characteristics 
IS Innovation Type 
IT Sophistication 
IT Infrastructure 
Intemal Environment Characteristics 
Intemal Pressure 
Innovation Characteristics/ Perceived Innovation Characteristics 
Organisational Characteristics 
Organisational Readiness 
Perceived Financial Cost/ Financial Resources 
Perceived Benefits (Direct and Indirect benefits) 
Perceived Technical Competence/ Technological Skills Readiness 
Perceived Industry Pressure 
Perceived Government Pressure 
Security/ Control Procedures 
Support/ Organisation Support 
Stakeholders 
Supplier Trust 
Supplier Cornnýtrnent 
Technical Factors 
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C. 12 Apart from the above mentioned factors, what other factors you think is important 
factors affecting the adoption of integration technologies? 
.......... I ......................................................................................................................................................................................................................................................................... 
............................................................ I ....................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
.................................................................................................................................................................................................................................................................................... 
............ . .................................................................................................................................................... I ................................................................................... ............................. 
.................................................................................................................................................................................................................................................................................... 
.............................................................................................. I ..................................................................................................................................................................................... 
C. 13 What was the overall cost for integration technologies adoption? Please explain: 
........................................................................................... I ........... I ............................................................................................................................................................................ 
.................................................................................................................................................................................................................................................................................... 
................................................................................................................................................................................................................................................................................ 
........................................... I ........................................................................................................................................................................................................................................ 
... I ................................................................................................................................................................................................................................................................................ 
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C. 14 What benefits 
organisation? 
are derived from integration technologies adoption in your 
Integration Technologies Benefits Not Significant Significant Very Significant 
Reduce operational costs 
Achieve customer satisfaction 
Minimise errors, delay and increase accuracy of data 
Increase productivity through Web 
Improve inventory control 
Quick access to information 
Achieve higher ROI 
Increase revenue 
Reduce process time 
Simplify transaction flow 
Increase business and management efficiency 
Increase competitive advantage 
Increase collaboration among customers, services 
providers and intermediaries 
Increase business opportunities 
Offer solutions to the problems of legacy systems 
Minimise the cost of ownership and development 
costs 
Reduce development complexity, times and risks 
Automate business processes 
Provide open standard 
Reduce integration cost 
Reduce integration complexity and speed up 
application integration 
Permit full scale integration 
Provide real-time service-oriented architecture 
(SOA) 
Provide multiple connect points for other systems to 
integrate with 
Offer ease of integration with other pieces of 
software 
Simplify the design development, maintenance and 
usage 
Provide platform independence and language 
independence 
Achieve reusability and flexibility 
Provide stability using a dynamic integrated interface 
to integrate systems 
Achieve interoperability 
Able to unite all major systems vendors (i. e. vendor 
neutral) 
Reduce time and cost to launch applications 
Increase flexibility 
Quick response to change and business needs 
Reduce time to market 
Other: 
Other: 
Other: 
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C. 15 What are the barriers to integration technologies adoption in your organisation? 
Integration Technologies Barriers Not Signiflcant Significant Very Signiflcant 
Face operational challenges 
Face difficulty in managing relationships with others 
organisations 
Lack of business perspective 
Lack of large-scale implementation examples and 
experiences available 
Lack of security protocols and standards 
Concern over security 
Lack of user-interface encapsulation mechanisms 
Concern over maturity of integration technologies 
Concern over transaction distribution management 
Add complexity to the business transaction protocol 
implementation 
Lack of system reliability at a moment 
Concern over whether the old generation solutions are 
agile enough to react to the changes 
Concern over the maturity of Web Services payment 
methods 
Inexperience in architecting Web Services 
Lack of XML-based management protocol 
Increase organisational complexity 
Difficult to change internal organisational culture to 
embrace Web Services 
Others: 
Others: 
Others: 
Others: 
Others: 
Others: 
Others: 
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Appendix F: Organisations Profile (Automation 
Programme) 
9 ACER Inc, Taiwan 
Acer Inc., established in 1976, is a leading manufacturer of notebook, table, handheld, and 
desktop computers. Other Acer products include servers, storage systems, projectors, and 
displays. The company also provides IT support services. Acer has streamlined its 
operations in recent years, spinning off its contract manufacturing operations (now 
Wistron), as well as its consumer electronics and peripherals business (now Benq). It still 
holds stakes in both companies. Acer now outsourcers its manufacturing. It sells through 
resellers and distributors worldwide. The Acer Group employs more than 5600 people in 
120 enterprises spanning 32 countries worldwide, supporting dealers and distributors in 
over 100 countries. Acer Group revenues in 2004 were US$7 billions. There are 1500 
employees in Taiwan branch. 
e ASUSTeK Computer Inc 
ASUSTeK Computer Inc. is a Taiwan-based global company that is principally engaged in 
the provision of 3C (computing, communication and consumer) solutions. It has up to 
58,000 employees worldwide and 7800 employees in Taiwan branch. The 2004 revenues 
reached $7.7 billions. The Company's product portfolio consists of barebones personal 
computers, motherboards, notebook computers, personal computer components, graphic 
cards, networking products, optical storage products, personal digital assistants and 
servers. The Company operates overseas via subsidiaries such as ASUS Computer 
International in the United States, ASUS Computer GmbH in Germany, ASUS Holland 
B. V. in the Netherlands, ASUS Computer in China, ASUS Computer MEA in the Middle 
East and ASUS Computer SA in South Africa. 
Recently, Asustek introduced the world's lowest cost mini-notebook computer, jointly 
developed with JVC. Look for the mini-notebook at a store near you - sold, of course, 
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under a number of different brand names: Asustek is a prime outsourcing partner for 
multi-nationals, as well as one of the most successful Taiwanese companies in establishing 
and selling brand name products. In fact, this year, Asus became the number one brand 
name notebook computer maker in terms of sales in Taiwan's domestic market, unseating 
Acer in its home court. This development could fundamentally change the dynamics 
among Taiwan's PC makers, bolstering Asusposition with component and parts suppliers. 
Apart of Taiwan High-Tech's Corporate Card Series, this document provides a snapshot of 
Asustek's operations, including company contact inforination, product lines, contract 
manufacturing activities and partners, China manufacturing facilities and 2003-2004 
estimated and YTD shipments. The card is divided into sections covering Asusteles 
graphics card, motherboard, notebook and optical disc drive units. 
* MiTAC International Corp 
MiTAC founded in 1982 and headquartered in Taiwan, MiTAC International Corporation 
[MIC] is ranked as one Taiwan's leading manufacturers of award-winning computer 
products and has become a major integrated networking solution provider. It has more than 
22000 employees worldwide and 2002 revenue is over $US 10 billions. The employees in 
Taiwan are around 700 people. MiTAC makes a specialty of technology integration, 
application of wireless communication technology, and Networking solution (including 
Server, Workstation, and wireless solution applying IEEE 802.1 lb). Moreover, the 
company also specialises in the production of quality-designed, user friendly and good 
stylish 1A products such as PDA. Furthermore, MiTAC is also excellent in the 
manufacture of other high-quality and high-performance computer products including 
motherboards, desktop PCs, notebooks, LCD monitors, and industrial PCs. Additionally, 
A specialist team is also set up to work on the development and application of Linux 
software. The company boasts state-of-the-art, cost-effective manufacturing sites in 
Taiwan and China as well as nimble, timely build-to -order and configure-to-order 
[BTO/CTO] centres worldwide. 
e Primax Electronic Ltd 
Primax was established in Taiwan in March 1984 and listed in the Taiwan Stock Exchange 
in January 1995. The Company focuses on a diversified product portfolio comprising 4 
segments: 
0--tical-Electronic Products: scanner, phone camera and multifunctional peripheral tip 
(MFP). 
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Computer Peripherals: mice/pointing devices, gaming controllers, surge protectors 
and broadband products. 
Paper Handling Equipment: paper shredder and laminator. 
Communication Accessories: mobile phone and telephone accessories. 
Primax has 900 employees in Taiwan and over 5,300 employees in manufacturing sites 
and R&D operations in both Taiwan and China, sales and marketing offices In Hong Kong, 
Japan, Europe and the United States. The annual turnover for Primax is $1.24 billions. 
Today, Primax is a leading solution provider for information, electronics and consumer 
products. Since established, Primax has continued to expand its global OEM/ODM 
customer base, which includes many famous world-class leading companies. 
* Inventec Corporation 
Inventec Corporation was founded in June 1975. Inventec's Taiwan factories, Shih-Lin 
and Tao-Yuan, have been equipped for the full-function scope of R&D, safety and 
regulatory certificate application, purchasing, production, quality assurance, business 
operation, and customer services. Inventec's employees are over 25,800 worldwide and 
the turnover is US$3.88 billions. Among 25,800 employees, there are 2000 employees 
working for Taiwan branch. Inventec corporation's overseas manufacturing facilities 
extend to Hongqiao and Pudong in Shanghai, China; Houston in U. S. A., Scotland in U. K., 
and Czech. The overall annual production quantity is seven millions notebook computers 
and two million servers. Inventec has also set up software-design bases in Tianjin, 
Shanghai, Nanjing and Beijing to provide our customers with integrated services. 
IT success in Supply Chain Management 
Inventec Corporation's information from order process, material delivery, production, 
finished goods delivery through invoice is well integrated. 
In 1996, the direct connections established through EDI with customers. 
In 2000, long term master planning implemented on Supply Chain Planning 
(SCP) for world wide demand fulfilment 
o In 2000, B2B Web platform implemented for e-procurement with vendors 
In 200 1, short term factory planning implemented on 12 Factory Planner (FP) for 
production schedule 
e In 2002, Ist E-Book mechanism connected to Beijing Customs for electronic 
data exchange in customs clearance process 
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* TATUNG Co 
Founded in 1918 and headquartered in Taiwan, Tatung Company is a worldwide leader in 
the design and manufacturing of a vast array of digital consumer products, including 
consumer PCs, LCD TVs PDPs, network-connected devices, storage-based media players, 
videophones and home appliances. Tatung also delivers advanced products for business 
computing, such as Tablet PCs, blade servers and wireless thin clients. For industrial 
products, Tatung has well-established power and energy businesses. Tatung has 35,000 
employees worldwide and its turnover is $4.32 billions. 
By capitalising on the advantages of vertical integration, Tatung makes full use of the 
supply of key components such as flat-panel displays and digital tuners from its many 
subsidiaries located across the globe. In order to sustain strong, long-term growth, Tatung 
is particularly focused on the development of advanced technologies and global network 
of operations. With its overseas branches spreading across 12 countries, including Japan, 
China, Singapore, USA, Canada, UK, Holland, Indonesia etc, Tatung is in a solid position 
to deliver products more efficiently and fulfil customer services more effectively. 
9 MicroStar Inc (MSI) 
Micro-Star International Co., Ltd (MSI) enjoys a high reputation for its innovations in the 
construction of Motherboards, Graphics Cards, Optical Storage Devices, Workstations, 
, Servers, Slim PCs, Barebones Systems and 1A Products. Since its founding in 1986, MS1 
has remained at the forefront in providing easy-to-implement, state-of-the-art products 
and robust computing solutions for its customers. MSI's efforts are focused on quality, 
customer satisfaction and innovative solutions to meet growing market demands for 
computing needs. 
A global company with sales of US$1.7 billions, MSI serves an international network of 
distributors and OEM customers in the US, Europe, Asia, Africa, Australia, and Latin 
America. MSI has over 1700 employees worldwide. MSI was recently ranked number 22 
on Legend Magazine's Top 1000 manufacturing companies in Taiwan and ranked number 
85 in the recent Business Week Info Tech 100 report, published in June 2003. 
* ADI Corporation 
ADI Corp founded in 1979, provides a complete line of products and services to its local 
and international clients. Each branch office offers technical support, training, after sale 
services and trouble shooting facilities supported by highly trained technicians and 
engineers. To cope with the growing demand for internet services in the recent years, 
websites are also available on the World Wide Web to provide on-line services and up to 
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date information to its customers. ADI has set up branch offices strategically located 
around the globe to reach more clients and provide unparalleled services and quality. At 
present, besides the headquarters in Taipei, ADI has set up branch offices in U. S. A., The 
Netherlands, U. K., Germany, France, Japan, Hong Kong, and Thailand to strengthen its 
penetration and international stance. Employing local people to cater different cultures for 
overseas branches has been the concept and management philosophy of ADI. ADI has 
1500 employees worldwide and the capital of US$1.5 millions. 
9 Sampo Technology Corporation 
Sampo founded in 1936 in Taiwan and it has capital around US$78.8 millions. The 
Company's product portfolio consists of colour monitor, LCD monitor and LCD 
TV/monitor. Sampo has more than 5,500 employees worldwide and over 60 engineers for 
its research and development. The number of employees in Taiwan branch is around 1650. 
Sampo's sales revenue in 2004 was approx US$4.65 billions. 
* Compal Electronics Inc 
Compal Electronics Inc. manufactures computer notebook and monitor products, as well 
as communication products. The company offers various computer notebook products. It 
also produces Personal Digital Assistant (PDA) products, including Pocket Personal 
Computers (PPCs), global positioning system PDAs, and PPC phone products. In addition, 
Compal Electronics produces wireless products, including code division multiple access 
handsets. It operates in Taiwan, China, South Korea, the United States, and the United 
Kingdom. The company was founded in 1984 and is headquartered in Taipei, Taiwan. 
Compal Electronics 1112, Inc. is a subsidiary of Worldwide Logistics Group. In 2003, its 
total annual revenue has reached US 4.713 billions dollars and its worldwide workforce 
over 10,000. The number of employees in Taiwan branch is 3 800. 
9 First International Computer Inc (FIC) 
First International Computer, Inc. was founded by Dr. Ming J. Chien in 1980. First 
International Computer, Inc. is part of the FIC Global, a successful collection of 
technology companies which are a dominant force in the industry. Currently the FIC 
Global encompasses 3 separate areas of the industry: Information Technology, 
Telecommunications, and System Integration. The subsidiary companies that make up the 
FIC Global are all thriving market leaders in their own fields and together span the whole 
spectrum of IT industries. FIC is now a dominant force in the technology market both in 
research and development, and manufacturing. As Computer, Communication and 
Consumer Electronics (3C) markets have converged, FIC has adapted and developed, 
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becoming a respected producer of 3C related products. Many new and innovative products 
have joined the FIC product line and the company is no longer simply known for its award 
winning range of motherboards. Now firmly established at the top of the 3C market, FIC is 
determined to continue achieving excellence in the field of engineering and manufacturing 
services. 2003 revenue is $3.3 billions and employees are over 10,000 worldwide and 
1200 in Taiwan branch. Sophisticated e-Logistics network for efficient supply chain 
management includes 6 supplier hubs, 10 manufacturing / assembly sites and 7 Branch 
Offices. 
* Arima Computer Corporation 
Arima Group, not merely a publicly-held OEM / ODM company, has moved beyond to be 
the leading integrated service provider headquartered in Taoyuan, Taiwan, with the 
full-ranged professions and core technologies to design, manufacture, and deliver 
completely seamless integrated customised solution. As what miscellaneous does, Arima 
meets diverse customer needs with its miscellaneous product lines that incorporate 
Notebook, Server, Internet Appliance, Set-t, op Box, PDA, Display, Optoelectronics, 
Communication Products and any other anticipated in the future. As what global does, 
Arima enables customers to net the needed supports of Arima products, technologies, and 
services with the worldwide manufacturing, service and R&D facilities in Taiwan, China, 
Europe, Japan, and North America. Arima currently has 1400 employees in Taiwan branch 
and 3800 worldwide. It has annual turnover of US$0.57billions. 
Long-term Partnership and R&D Capability are the most precious assets of Arima. By 
translating integrated services and advanced technologies into business value along with 
Arima ERP and Supply Chain Management (SCM) system, the company provides 
customers the abilities to achieve zero inventory and in-time service, save costs and 
time-to-market, increase profits and competence, and concentrate on their anticipated 
market needs and customer services that are all key drivers for top-tier business. 
9 Compeq Mfg. Co. Ltd 
As the first company to support government's policies in developing high-tech industries, 
Compeq Manufacturing Co., LTD. is established in Taoyuan Taiwan since August 1973. 
Compeq has 8,351 employees worldwide and 4500 employees in Taiwan branch. 2001 
revenue is US$ 33 millions and 2002 is US$38 millions. Initially, Compeq was dedicated 
to produce single side and double side PCB. Focusing on improving processes and 
developing new technology, Compeq are the first PCB supplier that passed the 
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certification from EBM in Taiwan and began to mass produce of 6 layers in 1983. Since 
then, Compeq is recognised as having outstanding capability to produce multi-layer PCB. 
To help tap electronic consumption product market and serve the North America 
customers, we have established factories in Utah (U. S. A. ) for joining advanced product 
design and local service; On the other hand, due to Mainland China will be global 
electronic manufacturing service site gradually, also considering manufacturing cost 
saving niches and potential internal market demands, our Huizhou (China) plant have been 
established in 1996 and successfully obtained internal market shares in China. 
Under the prosperous and booming electronic consumption products and network market, 
Compeq has entered the market of telecommunications (cellar phone, base station) and 
network equipment from computer filed (desktop, notebook, server) originally to keep 
with main trend in electronic products; Otherwise, in order to meet critical requirements 
for IC packaging substrates, Tayuan plant are built for IC substrates and entering IC 
packing field meeting the customer demand in related product in 1998. After starting mass 
production, Compeq has developed the CSP, FC-BGA, Mini-BGA and FC-BGA related 
product respectively. Now, Compeq is not only the largest professional PCB manufacturer 
in Taiwan, but is also ranked as number sixth worldwide. To offer the best service for 
electronic manufacturer, Compeq will continue to develop new generation technology, 
enhance competitiveness and fully satisfy the market and customer -demands. 
Compeq, insisting on the principle of "Highest quality and Customer first", have and 
continue to spend a lot of effort on improving processes, developing new technology and 
set the fully quality system to meet customer requirements and have been certified by 
international institutions, including ISO-9002 and QS-9000. To raise customer service 
satisfactions level, we have set up sales offices in European, Singapore, Malaysia, Untied 
States and Mainland China. Through these sales offices, Compeq offers the product design, 
optimal manufacturing flow, quality requirements and on site service. The sales offices 
could improve communication during market chances and helps develop a global strategic 
partner. 
Due to electronic product replaced rapid and new technologies are explored, the capability 
of developing and researches new technology are global competition resources, which can 
meet product demands from customer and explore new product in market. Therefore, 
Compeq focus on the efforts of technology development in followings: to meet thin and 
small trend in electronic product, we have developed the trace width/trace spacing are 25 
uni and high density interconnection (HDI) technology (1+N+l and 2+N+2); based on 
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requirement of high reliability for high-end networking equipment, server product, we 
have developed the high layer count (HLC, currently has been 26 layers), high aspect ratio 
plating capability and utilizing the low Dk and low Df, high Tg material in PCB. In 
addition, because of emphasizing on environmental protection policies, Compeq not only 
treat the solid waste produced in production, but also invest to build first professional PCB 
waste water treatment plant in 1991 in Taiwan and obtained the ISO-14001 certification in 
1997. To satisfy the worldwide environmental product specification, Compeq explore to 
apply the Halogen Free Material in PCB. In the future, we will follow the environmental 
protection policies to continue improve in process and product. 
Compeq operation principles are focused on prompting technology development and meet 
customer-demand satisfaction. When facing intense global competition, we are not only 
devoted to satisfy market and customer-demands, but also through planned actions to let 
our vision come true and to be a best partner of global electronic manufacturing 
companies. 
9 Twinhead International Corporation 
Twinhead International Corporation (TIC) of Taiwan is a publicly traded company in 
Taiwan. Twinhead has employees approximately 1200. The turnover is approximately 
US$8.4 billions. A major manufacturer of portable notebook computers, Twinhead is one 
of the largest notebook suppliers in the world. Other wholly owned Twinhead subsidiaries 
include the United States, China, Germany, and the United Kingdom. Because Twinhead 
is a true manufacturer, not an Original Design Manufacturer (OEM), it is able to offer the 
most competitive pricing possible. Twinhead has been building notebook computers for 
some of the biggest names in the computer business and is known throughout the industry 
as a quality provider to the ORM market. 
* Delta Electronic 
Delta is the world's leading switching power supply manufacturer and a major supplier of 
video displays and electronic components for the computer, telecommunications, 
networking, and other industries. The company has manufacturing plants in Taiwan, China, 
Thailand, Japan, Europe, and Mexico, as well as R&D centers and sales and service offices 
throughout the world. It has over 30,000 employees worldwide and 1500 employees in 
Taiwan branch. Continuing Delta's vigorous growth of the past decade, Delta Group 
expects to achieve worldwide sales of US$3.012 billions in 2004. In addition, revenues 
have increased more than six times since 1994, with a 10-year compound annual growth 
rate (CAGR) of 18 percent. 
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Innovation is the focus of Delta's research and development. In recognition of Delta's 
strength in product design, we have recently received both the Taiwan Symbol of 
Excellence and the National Award of Excellence. Our design process is based on Product 
Life Cycle Management (PLM) providing a stringent and accelerated design cycle while 
ensuring product qualityand reliability. Our capability for innovative design is what sets 
us apart from the competition. 
Delta has design teams, engineering teams, and R&D laboratories in Taiwan, Hong Kong, 
China, the U. S., and Europe. Delta's labs at Research Triangle Park in North Carolina, 
U. S. A., include the Delta Power Electronics Laboratory, which develops high-efficiency 
and high-density power conversion products, and the Delta Networks R&D Laboratory, 
which develops networking products. 
Continuous enhancement of our engineering capabilities allows us to develop products 
with better value and performance. In recent years we have developed high-density and 
high-efficiency telecommunication power systems, UPSs with advanced interfaces, 
computer networking components and products with high software content, microdisplay 
PTVs, and many others. 
e YODI Technology Ltd 
YODI established on 1978 and became CSA qualified manufacturer in 1987. In 1994 
YODI has been passed ISO-9002 by RWTUV authentication. YODI is a multinational 
organisation. that traditionally manufactures in the computer application product sector 
and builds up the factory in 1978. It still has only 30 employees in Taiwan. However, it 
expands its manufacturing productivity in China, set up two factories located in Dongguan 
in 1997 and Kunshan in 2002. YODI also holds global markets around the world. YODI is 
not only a name for computer application equipment wire such as Wire Harness, Computer 
Application Wire, Photoelectron Application and household electronic Application Wire 
and also customized design wire products but also, for a whole range of further product 
areas. Examples are household appliances, and communications technology, HDMI-DVI 
cable and Coaxial cable. YODI has a range of key customers and also co-operation for 
more than 20years. The key customers are National/Panasonic, Sampo, WYSE, Quanix, 
TATUNG, DARFON, BENQ TECO and FTI. 
* Tex-Chu Trading Co. Ltd. 
Tex-Chu set up the company since 1978 and became the agent in Taiwan for "Rich bond" 
cyanoacrylate glue of Florex from Japan in 1980. In 1992 Tex-Chu expands its business 
into electronic materials in IC components, EMI gasket and conductive fabric tape of 
Adopting Emerging Integration Technologies in Organisations Hsin Chen 
Appendix F. - Organisations Profile 311 
Zipper tubing from Japan makes Tex-Chu getting into the EMI field in 1993. And then, 
those products become its major business for the development of Notebook Computer; it 
has ISO 9002 certificate in June 1999. The organisation consists of 7 subsidiaries and 
affiliated companies in Taiwan and China. Now Tex-Chu employs 80 factory workers in 
Taiwan. Tex-Chu set up the factories in Suzhou in 2002 and Dong Guan in 2004 in China. 
These business activities of Tex-Chu are divided into four business units sectors namely: 
(1) PC and PC peripheral: ACER, AOC, ARIMA, ASUSTEK, COMPAL, CLEVO, 
CHIMEI, FIC, INVENTEC, MITAC, QUANTA, LITEON, ASUS, COMPAL; (2) power 
supply: AMBIT, DELTA, LEN CHANQ PHIHONQPOTRANS, POWER MATE, Sampo, 
USI, UMEC; (3) communication: AMBIT, ASKEY, GVC, PALMAX, SENAO and; (4) 
consumer: ALTEK, E-ONE, KOLIN, PROTON, Sampo, SINPO, SUNPENTOWN, 
TATUNG CAR MAKER, KUOZUI (TOYOTA), CMC (MITSUBISHI); and (5) car 
maker: CMC(MITSUBISHI), KUOZUI(TOYOTA), and YULON(NISSAN). 
9 Prohubs International Corp 
PROHUBS founded in 1995 and professional agent which provided digital multimedia 
and network communication. There are 40 employees in PROHLTBS. PROEUBS is a 
multinational organisation that particularly operates in the semiconductor industry. 
PROFIUBS is excellent agent in a name for equipment of computer application such as 
electronic components, mobile communications, personal digital equipment, household 
electronics, semiconductor and material of Photoelectron Application. PRORUBS 
provides professional services to main semiconductor manufacturing and IC design 
companies such as SIGMATEL, GMEDIA, MSTAR, SYMWAVE, MOTALK, 
ADIMOS,, ENTROPIC, ICPLUS, INFRANT, RDC, ACARD, SST, SIPEX, ZYWYN, 
POTENTIA, G-LINK, and TMTECH. 
* Chia-Soon Electronics 
Chiao-Soon established in April 1987 and began its operation in Taipei City, with the 
capitalisation of only US$0.06 millions dollars, less than 30 factory workers and 8 
cooperating companies. In 1980 when was in economic recovery, the company expanded 
its operation by getting new machinery and staff. At that time, its factory workers 
increased to 70 its capitalisation rose to US$0.30 millions dollars and it had over 100 
cooperating companies. Its capitalisation was increased again in 1986 to the current scale. 
Furthen-nore, in 1987 the company bought the land it is currently situated to build new 
offices and factories which were inaugurated in December 1991. Chia-Soon Electronics 
became a UL and CSA certified company in 1988 and 1989, respectively, assisted by the 
R. O. C. Industrial Technology Research Institute, and joined an ISO-9002 quality 
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assurance system at the end of 1993. In the following December, this company was 
certified by the Bureau of Commodity Inspection and Quarantine, R. O. C. Ministry of 
Economic Affairs. Furthermore, on January 20,1995, Chia-Soon passed the required 
evaluation to become qualified for the "Central-Satellite Factory System of Sampo 
Corporation. " 
Since 1992, Chia-Soon Electronics has been introducing quite a few advanced facilities 
(Such us: automatic crimping machines) and building new factories in order to upgrade 
product quality and develop new products to exporting Japan and other countries. The 
company is also committed to increasing production volume, upgrading technological 
level, improving quality control, attaining high quality processing, enhancing the added 
value of products, and ensuring factory automation. All of these efforts aim to help 
Chia-Soon gain a higher profile and status is Taiwan's industry. It is hoped that the central 
factories will better realise the importance of using parts, developing self-brand products 
in marketing, and wining trust of foreign clients. Moreover, the central factories should 
help their satellite factories gain better knowledge of market demands at home and abroad 
so that both sides can benefit from each other by an even closer cooperative relationship. 
9 Micon Technology Corp 
MICON set up the company since 1993. The capital of MICON is US$142,850 in the first 
year and raised to US$1.7 millions in 2002. There are 20 employees in MICON Taipei. 
The organisation includes 3 main departments and mainly focuses on R&D development 
in company's strategy. MICON's main customers are Weltrend, Myson Century, Trumpion 
Microelectronic and TOPRO. MICON has variety products in CRT, LCD monitor and also 
the agent of IC products. Its main products can be divided in to 2 parts: (1) for LCD 
monitor: LCD MONITOR, CONTROL BOARD and LCD MONITOR DAUGHTER 
BOARD, TV BOARD and REMOTE CONTROLLER, LCD MONITOR MAIN PARTS 
and POWER SUPPLY. ADAPTER and AC CORD; and (2) for CRT monitor: MCU (H/W 
and SAV) and OSD CHIP. 
9 Sen-Kung Technologies Ltd 
Sen-Kung set up the company since 1979 and mainly produces PCB Board. It has 60 
employees in Taiwan and its capital is US$1.51millions in 2004. The organisation 
affiliated companies 4 countries. Sen-Kung not only provides very good quality electronic 
products to the main IT companies and very professional in R&D persuasion but also 
receive many credibility from the customers. These main products of Sen-Kung are 
divided into two business units sectors: PCB Board and LCD monitor Board. 
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Appendix G: Case Studies Description 
G. 1 Conducting Interpretive Case Studies Research 
313 
As discussed in Chapter 4 case study research is accepted as a valid research strategy 
within the IS research community. Nevertheless, although a set of methodological 
principles for case studies of a positivist nature has been formulated by a number of 
researchers, this is not the case with interpretive case studies (Benbasat et al., 1987; Lee, 
1991; Yin, 1994). Klein and Myers (1999) detected this knowledge gap in IS research, 
and set some principles for interpretive field research, based on the philosophy of 
hermeneutics. They support that although the definition of a pre-determined set of 
criteria might violate the emerging nature of interpretive research, the use of some basic 
standards for conducting and evaluating interpretive research is important and useful. 
Table G. 1 presents a summary of the seven principles defined by Klein and Myers (1999) 
as they have been applied for this research. 
The application of the principles described above has been made obvious throughout the 
presentation of this research. In the next section, details concerning the rationale behind 
the selection of the sites and details about the activities are given. 
G. 2 Site Selection 
As mentioned earlier, the unit of analysis during the first stage case study research was the 
integration technologies adoption conducted during the Industry Automation Programme. 
The second stage case study research involved four more case studies (1 in large and three 
from SMEs). The selection of the sites for this interpretive case study research was based 
on theoretical as well as practical considerations. 
At a theoretical levelý according to Benbasat and Zmud (1999), the site selection should be 
based on the nature of the topic under investigation. For example, research on organisation 
level phenomena would require site selection based on the characteristics of the firm. For 
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this research, the interpretation of the integration technologies adoption as it has been 
described in Chapter 3 made imperative the selection of a multi-organisational empirical 
context. At a practical level, the goal was the investigation of organisations with different 
viewpoints about integration technologies adoption between SMEs and large 
organisations, and the examination of factors affecting their adoption. 
Table G. 1 Summary of Principles for Interpretive Field Research and Application 
in this Research (Source: Klein and Myers 1999) 
Summary of Principles for Interpretive Application of Principles in this Research 
Research 
I. Fundamental principle of the hermeneutic Application of this case study research. Longitudinal 
circle manner made application of hen-neneutic circle 
possible. For example, examination of SMEs and 
This principle suggests that all human large organisations behaviour and activities in 
understanding is achieved by iterating between different chronological points was useful process for 
considering inter-dependent meaning of parts understanding of factor related to timing for 
and the whole that they form. This principle of integration technologies adoption. 
human understanding is fundamental to all other 
principles. 
2. Principle of contextualisation Research background presented in detail in order to 
offer holistic picture of research context. 
Requires critical reflection of social and 
historical background of research setting, so that 
intended audience can see how current situation 
under investigation emerged. 
3. Principle of interaction between Researcher's role for this study clearly described as 
researchers and subjects involved researcher. This can lead to rich insight of 
research context. 
Requires critical reflection on how research 
materials (or data) were socially constructed 
through interaction between researchers and 
participants. 
4. Principle of abstraction and generalisation Principles of abstraction and generalisation obvious 
for this research through conceptual model devised 
Requires relating idiographic details revealed by (Figures 3.8), Discussion of the findings is made in 
data interpretation through application of relation to conceptual model leading to theoretical 
Principles I and 2 to theoretical, general contribution of research. 
concepts that describe nature of human 
understanding and social action. 
5. Principle ofdialogical reasoning Use of this principle is obvious in presentation of 
final findings, where initial conceptual model based 
Requires sensitivity to possible contradictions on current research is amended using research results. 
between theoretical preconceptions guiding 
research design and actual findings (story which 
data tell) with subsequent cycles of revision. 
6 Principle of multiple interpretations in conjunction with the hermeneutic cycle, 
fundamental for this research. Considerations of 
Requires sensitivity to possible differences in multiple interpretations from widest range of SMEs 
interpretations among participants as are and large organisations have been main focus of this 
typically expressed in multiple narratives or research. 
stories of same sequence of events under study. 
Similar to multiple witness accounts, even if all 
tell it as they saw it. 
7. Principle ofsuspicion Seriously taken into account by this research, as 
importance of issues under investigation can make 
Requires sensitivity to possible biases and SMEs and large organisations put forward views they 
systematic distortions in narratives collected wish to present to other organisations using researcher 
from participants. as inten-nediary. Collection of multiple perspectives 
triangulation has been used to ease effect of this 
phenomenon on research results. 
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